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— This Little Cotter Pin 
Means a Lot 


It keeps the shaft from turning with the 
hub. It protects the brackets from wear. 
It securely locks the brackets to the shaft. 


This attention to details puts the Sterling 

Barrow in a class by itself. Handle clamps 

strengthen the handles—Riveted Legs— 

Leg Shoes—Ten Spoke Wheels—Malleable 
Guards—Steel Hubs. These are the 
little things which combine to make 
a better barrow. Sterling barrows 
show their economy in maintenance 
savings and in more loads per man 
per day. 


All Sterling wheels 
have self-lubricating 
bearings in each end 
of the steel hub,—a 
refinement which 
reduces the effort of 
wheeling. 


Buy Sterlings for 
Economy 


STERLING WHEELBARROW COMPANY 


MILWAUKEE, WIS. 


New York Boston Cleveland Detroit Chicago St. Louis 


Canadian Agents: Mussens, Limited, Montreal, Toronto, Winnipeg, Vancouver 
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Austin Pup Pays for 
Itself in 9% Months 





The Austin Pup is made in 

3, 4nd 5-ton sizes. This is 

the 3-ton; with planer and 
scarifier attachments, 


Well Known Contractor Calls It 
“Handiest Piece of Equipment We Operate” 


™_ = George T. Miller, a prominent highway contractor of Lebanon, Indiana, bought his first 
nclude: Austin Pup in July 1923, and a second in September on the strength of the excellent 
results obtained with the first. These Pups helped to lay 23 miles of 8 inch concrete 


CONT TORS 
i pavement in 1923 and will equal that record this year. 
COUNTIES At the close of the 1923 season the performance of Mr. Miller’s two Pups was investigated 
TOWNSHIPS and analyzed by astaff engineer of the A. C. Nielsen Company of Chicago, an organization 
CITIES specializing in the investigation, analyzation, and reports on the actual performance of 
PARK BOARDS machinery. The engineer’s investigation brought the following striking facts to light. 


CEMETERIES 
A Pup and three men did the work of from eight to ten men between 
the forms at a net saving, after including all costs, of $13.11 per day. 


One man with a Pup did the work of three men with a heavy roller 
and grader on the shoulders, at a net daily saving of $13.50. 


Under normal working conditions these savings pay for a Pup in five 
and a half months. 


P The 1923 season was a very wet one, and Mr. Miller’s first Pup alone 
; gained about twenty-five working days for the whole plant by remov- 
wa ‘ ing mud from the grade after each rain and preparing a dry surface 
|A Special] Sur Th for the trucks. Mr. Miller’s plants were always working before any 
| vey ) others in their vicinities. 


—— 


oe 


These are but the high spots of the Nielsen report. It 
contains many other time and money saving ideas for 
contractors and other roller, grader, or scarifier users. 
We will gladly mail you a copy of the complete report 
without a bit of obligation on your part. Better clip the 
coupon NOW, before you forget it. 


Send for this 
FREE Survey 


The Austin-Western Road Machinery Co. | 
400 N. Michigan Ave. 
Chicago, Ill. 
Gentlemen: 
Please send me, without any obligation on my part, a copy of 
the special Nielsen Survey mentioned above. 


che Aystite Western Road Machinery © 
FACTORIES AND HOME. OFFICE CHICAGO 


BRANCHES IN PRINCIPAL CITIES 








Entered as second-class matter at the Post Office, at New York, N. Y., Sept. 1, 1922, under the Act of March 3, 1879. 
Published monthly by PUBLIC WORKS JOURNAL CORPORATION, 243 West 39th Street, New York, N. Y. 
>ubscr.ption piice 33.00 a year, single copies 35 cents. 
AUGUST, 1924 








Sse F 





UBLIC 


COUNTY 






WORKS 


STATE 


A Combination of “MUNICIPAL JOURNAL” and “CONTRACTING” 











Vol. 55 


August, 1924 No. 8 








, Pipe Lines on bridges 





Details in Designs of Arch and Concrete Girder Bridges to Provide for 
Carrying Pipe Lines and Other Public Utility Conduits 





By P. L. Brockway 
City Engineer of Wichita, Kan. 


Having observed the practical difficulties en- 
countered in crossing city bridges with various 
ducts and pipe lines, special consideration was 
given this feature in the design of a reinforced 
concrete bridge for the city of Wichita, Kansas. 

The bridge is a seven-span barrel-arch struc- 
ture, 422 feet long between faces of the abut- 
ments. All pier tops are at the same elevation. 
Spans are variable in length, increasing by in- 
crements of four feet from each end to the 
center. All arches are exactly similiar in sec- 
tion, so that the increasing length toward the 
center provides the camber necessary for good 
zppearance. 

The roadway is thirty-six fect between curbs, 
with a six-foot walk on each side. Paving is 
supported in the usual way by spandrel filling. 

The unusual feature consists of the construc- 
tion of double spandrel walls on each side of the 
roadway. The outside wall in each case is twelve 
inches thick with the outer face set six inches 
in on the arch and with a coping of the same 
projection under the handrail. The inside wall 
is eight inches thick set directly under the curb 
at the edge of the roadway, the top of the wall 
being finished and forming the curb. Both walls 
are fixed to the arch by steel dowels set when 
the arch was poured and both are reinforced 
with a cross grid of 34-inch and %-inch round 
rods. (The construction is indicated clearly by the 
drawings on the next page. ) 

The two walls are tied together and braced 
by concrete curtain walls eight inches thick, 
spaced eight feet from center to center, begin- 
ning about one foot from the ends of the span- 
drels adjacent to each pier. The extreme height 
of the spandrel walls at the skewback is sixteen 
feet. The cross walis are carried up to an eleva- 
tion uniformly two feet under the lower side of 
the sidewalk slab, which is in turn supported 
across the two spandrel walls and constructed 
as an integral structure with them. 

Spandrel filling between the walls, under the 
sidewalk, is carried up to within six feet of the 





sidewalk. The elevations are so fixed that the 

minimum clearance between the crown of the 

arch and the sidewalk slab is eighteen inches. 
The result is that there is a clear space five 


- feet wide and eighteen inches to two feet high 


under each walk the entire length of the bridge, 
with supports on a uniform grade at frequent 
intervals, and with plenty of room for a man to 
stand for about half the entire length. Cast 
iron plates two feet by five feet are placed in 
each walk over each piez to provide easy access 
to the tunnels. These were placed with the 
greatest dimension across the walk. They 
should have been placed the other way to per- 
mit more readily the shoving of long pipes 
through them under the walk. 

An eight-inch and a twelve-inch pipe line were 
placed in one side as the bridge was completed. 
Half of each line was coupled up a joint at a 
time and shoved in on rollers on planks from each 
end of the bridge and the ends coupled in place 
in the center. No trouble was experienced in 
this installation. 

Longitudinal and transverse sections (Figures 
1 and 3) show the layout. A pylon was built on 
each end of each pier having a horizontal sec- 
tion as shown in Figure 2. Each pylon consisted 
essentially of short sections of the two spandrel 
walls across the pier, these sections being made 
thicker to allow an expansion grove to be built 
in each end to receive the thinner walls on the 
arch. These two sections are connected by a 
cross wall a foot thick, making a heavy H shaped 
column. 

The heavier outer spandrel wall with its pro- 
jection was made an architectural feature of 
the bridge, being surmounted by a massive post 
in the hand rail as shown in the photograph. 

One unexpected benefit arising from this type 
of construction was the possibility of complet- 
ing the entire structure over each span except 
for pavement, without having to wait for the 
spandrel filling to settie and indeed without any 
spandrel filling at all. The contractor was there- 
fore able to continue right through two periods 
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of high water. In fact, the hand rail was fin- the entire destruction and reconstruction of the 
ished so close at the close of the second period, ‘walk; such as was necessary to permit the in- 
that the bridge appeared like a completed struc- stallation of two sixteen-inch cast iron mains 
ture whjch had partly been washed away. under a walk on an adjoining arch bridge with 
One minor difficulty has developed. The rela- the usual spandrel fill supporting the walk. 
tively thin sidewalk slab is subject to consider- A similar idea is being incorporated in the 
ably more temperature variation than the walls design of a reinforced concrete deck girder 


and arch supporting it. This has resulted in bridge. This bridge also will have variable- 
the development of a number of checks and oc- length spans with the bottoms of the girders all 
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FiG. 1—HALF TRANSVERSE SECTION THROUGH 
_ CROWN. 


casional cracks. Heavy reinforcement has pre-§& 
vented these from occurring where they would 
be structurally dangerous. 

This could be avoided easily by setting one 
edge of the walk in a seat built into the top of 
one of the spandrel walls, breaking the bond 
with a layer of tar paper or thin strip of asphalt 
joint. In fact, it might even be advisable to seat 
the walk slab in this way along both edges and 
cut it across into blocks which could be lifted 
cut entirely if an unusually heavy pipe is to be 
installed. They could then be set back into 
place and surfaced up with iron wedges, pour- 
ing the cracks at each edge full of a bituminous 
compound and allowing it to flow under the 


walk where it is supported. This would prevent 
FIG. 3—LONGITUDINAL SECTION THROUGH AA. 
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MAPLE STREET BRIDGE, WICHITA, KANSAS, SHOWING THE SEVERAL 
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at the same elevation. The gird- 
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ers will vary in depth from 3.5 Pie Cala 

to 6 feet, which, as in the arch ‘© fesanae 

bridges, will give camber to Rp ee a: WEGStoae 
the structure as a whole. Con- | RAPA SAO: Sa Be a Rage alee, 
crete cross braces between the Lape . ay a 

outside girders will be placed ok 3 e ‘th 

at approximately ten-foot cen- , | beck hs, tes wees 
peg the he edge a few Pm nb rae : a Hee: Gp] Sot Mert Aorcantol 
inches above the bottom of the ot tea ; as 

girders and the upper edge two y a0 ‘i | aaa my ae A. 

feet below the sidewalk slab. -_= er een 4&0 Bors eee > 
These braces will serve the a p nee an 

double purpose of sway bracing PL, ae. 

the deep girders and providing vay 

supports for pipe lines which san a 

will be concealed and protected tt CAG. pit 

from the weather. Access will ~~ ee 





be by cast cover plates over 
openings in the sidewalk slab. 
The sidewalk girders will be 
made of the same carrying 
capacity as those under the 
roadway, to allow for the in- 
stallation of heavy mains. 


40" Vertcal Gars 
46°C. fe CS. 


Street Cleaning in St. Paul 

At the beginning of 1923 the city of St. Paul, 
Minn., had 133 miles of paved streets, or about 
3,000,000 square yards. Of this area, 1,365,000 
square yards was being cleaned by hand sweep- 
ing under the patrol system, each sweeper hav- 
ing a district varying from 3,200 square yards 
in the business district to 17,000 square yards in 
the residential sections. In addition to the 
sweeping service, all paved streets were cleaned 
with water periodically, using Studebaker flush- 
ers and auto flushers. In the retail district 7 
miles of paved streets, or an area of 146,400 
square yards, was flushed every night, while in 
the outlying districts flushing was done as re- 
quired. Two new combination flushers and 
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FIG. 2—HORIZONTAL SECTION THROUGH PYLON. 


sprinklers had been added to the equipment at 
a cost of $17,955. 

Sprinkling was done on 184 miles of streets 
at a rate of 9.8c., or $3.92 for a 40-foot lot, for 
four trips a day. 188 miles was treated with oil, 
two oilings per season for an average width of 
24 feet, the rate being 6.72c. or $2.70 per 40-foot 
lot. The oil was distributed by Kinney auto 
oilers, which used 718,642 gallons of road oil. 
During the previous year a radical change was 
made in the sprinkling service. In July all street 
sprinkling of paved streets was stopped and the 
dust removed by more frequent flushing. The 
Corporation Council ruled that where flushing 
was done for the purpose of laying dust it could 
be assessed the same as sprinkling. 














ARCHES IN THE VARIOUS STAGES OF CONSTRUCTION. 
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Metropolitan District Plans in 
Maryland 





Districts organized for joint water supply, sewerage and refuse disposal 
systems, under the encouragement of the State Department of Health. 





By Abel Wolman* 


INTRODUCTORY 


For some years in the past the State Depart- 
ment of Health of Maryland has been concerned 
with the development of adequate water supply, 
sewerage and refuse disposal facilities for vari- 
ous communities in this state. As the activities 
of the Bureau developed along these lines, it 
became apparent to the officials responsible for 
the operations of the Department that many of 
the difficulties experienced in obtaining adequate 
sanitary equipment for the smaller communities 
could be obviated by the consolidation of natural 
and financial resources of those communities 
which were located, geographically and polit- 
ically, so as to take advantage of cooperative 
ownership and management of public utilities. 
Careful studies of local problems in various sec- 
tions of the state indicated certain favorable 
areas which would lend themselves to careful 
planning for provision of joint water supply, 
sewerage, storm-water and refuse disposal 
systems. 

In many cases these areas consisted of scat- 
tered communities ranging in size from several 
hundred to several thousand in population. 
Many of these were unincorporated, with private 
water supplies and with no provision of any kind 
for the disposal of domestic wastes. Others 
were struggling with inadequate and, in many 
cases, unsafe water supply and sewerage sys- 
tems. Virtually all were in a continual struggle 
for financial existence and were finding it im- 
possible to provide for the increasing demands 
of population and of modern sanitation. 


EXISTING METROPOLITAN DISTRICTS 


Barring personal and political difficulties, the 
obvious solution to the problems encountered in 
these areas lay in the development of unified 
centrol of water supply resources and unified 
development of sewerage and _ storm-water 
drainage systems. The organization and func- 
tioning of sanitary or metropoliatn districts ap- 
peared to offer an intelligent method of control 
of situations having many engineering similari- 
ties, but many local complications as to, juris- 
diction and as to financing. 

The development of metropolitan districts in 
the state of Maryland during the last six years 
has occasioned some comment, in view of the 


*Chief Engineer, Maryland State Department of Health. 





fairly large proportion of the population of rural 
Maryland which is now under metropolitan con- 
trol, in comparison with similar populations in 
other states which are still struggling in indi- 
vidual areas to cope with the same problems. 
In view of these circumstances, the writer has 
accepted the invitation of the Editor of Pustic 
Works to describe briefly some of the phases of 
metropolitan district planning in Maryland, with 
which the State Department of Health and other 
bodies have been concerned for some years in 
the past. 

As early as twelve years ago Robert B. Morse, 
then chief engineer of the State Department of 
Health, gave considerable thought to the sani- 
tary difficulties confronting the Department in 
certain areas and their solution by coordinated 
control. In Montgomery and Prince George’s 
Counties, as a result of his observations and ef- 
forts, supported by a group of residents in this 
area with vision and energy, the first metro- 
politan district, known as the Washington 
Suburban Sanitary District, was authorized by 
legislative act in 1918. This act authorized the 
formation of the Washington Suburban Sanitary 
District under the jurisdiction of the Washing- 
ton Suburban Sanitary Commission. The Com- 
mission was granted jurisdiction for sanitary 
purposes over an area of 95 square miles with 
a present population of 40,000 and a taxable 
basis of approximately 45 million dollars. By 
this act the Commission assumed the control of 
water supply, sewerage, storm-water and refuse 
disposal systems of fifteen or more scattered 
communities. Since its organization in 1918, the 
boundaries of the district have been again ex- 
tended in 1924 to include additional areas and 
population. In addition, the commission has 
control over street planning. In this fashion it 
has responsibility for much of the utilities de- 
velopment in the area described. 

In 1922 a similar organization was authorized 
by legislative enactment in Anne Arunde! 
County, known as the Anne Arundel County 
Sanitary Commission. This Commission was 
organized to give coordinated treatment and c: 
operative control to a difficult sanitary situation 
in’ which a number of communities were in- 
volved. The population subject to control, for 
sanitary purposes, by the Anne Arundel County 
Commission is in the neighborhood of 10,009 
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and the area affected may cover a considerable 
part of Anne Arundel County. At the present 
writing the Commission has already made pro- 
vision for water and sewer facilities for a popu- 
lation approximating 5,000, over an area of five 
square miles. As time goes on its activities will 
include wider areas, as authorized by law. 

In 1924 the Baltimore County Metropolitan 
District was organized, also by legislative enact- 
ment, in order to provide water supply, sewer- 
age and storm-water facilities for the rapidly 
increasing population in Baltimore County, con- 
tiguous to Baltimore City. This district includes 
a present population of almost 55,000 and em- 
braces an area approximating 197 square miles. 


The present taxable basis of the Baltimore _ 


County Metropolitan District is 83 million dol- 
lars. The district covers a territory containing 
excellent developments, which have been re- 
tarded by the absence of adequate sanitary fa- 
cilities. This unfortunate situation arose from 
the fact that there were no incorporated com- 
munities in Baltimore County, so that the pro- 
vision of water supply and sewerage facilities 
was made increasingly difficult. 

In this same year a water and sewerage com- 
mission was authorized by the Maryland As- 
sembly in the City of Salisbury, with a population 
of 10,000, and an assessable basis of 10 million 
dollars. The Salisbury Water and Sewerage 
Commission was granted power to extend its 
facilities to territories beyond the city limits, 
and the front-foot assessment method for pay- 
ment of such extensions is authorized by law. 

The total population in Maryland, exclusive 
of Baltimore City, which is now under unified 
or metropolitan management, for water supply, 
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WASHINGTON SUBURBAN SANITARY DISTRICT ® 
BALTIMORE COUNTY METROPOLITAN “ (0) 
ANNE ARUNDEL COUNTY SANITARY @ 
SALISBURY © 


Senie of mules 
’ ° > “ . 70 
—_———— 


sewerage, storm-water drainage and refuse dis- 
posal systems, totals over 100,000. If we elim- 
inate, in addition, those communities of 10,000: 
persons or more which are in fairly satisfactory 
condition in reference to water supply and sew- 
erage facilities, we find that over one-sixth of 
the rural and semi-urban population of Mary- 
land is provided with good organization, excel- 
lent management and careful financial control 
of public utilities of the nature indicated above. 
When the projects which this Department has 
still in mind are completed in later years, the 
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total populations in rural or semi-urban areas 
in Maryland that are not under metropolitan 
control will include virtually only scattered 
communities aggregating hundreds of single 
units which are too far away from each other 
to be included in the program for pooling of re- 
sources. 


OTHER JOINT PROJECTS 


In this connection some reference should be 
made also to the unusual number of joint under- 
takings which have been proposed in the state 
of Maryland in recent years, which add to the 
populations actually under cooperative manage- 
ment. Upon the completion of the new water 
supply for the city of Hagerstown from the 
Potomac river, it is probable that the town of 
Williamsport will obtain its filtered drinking 
water from the Hagerstown supply main. The 
Tuberculosis Sanatorium for the Colored at 
Henryton obtains its entire supply of filtered 
water from the Springfield State Hospital for 
the Insane through a pipe line connecting the 
two institutions, covering a distance of three 
miles. The economy of this undertaking has 
confirmed the wisdom of the original plan pro- 
posed by Mr. Morse when chief engineer of this 
Department. The Maryland School for Boys in 
the near future will probably obtain its water 
supply from the supply tunnel of the City of 
Baltimore in the vicinity of the Loch Raven 
dam. 

In addition, a metropolitan district has been 
proposed by this Department for the Georges 
creek area in Allegany county. This is an area 


covering much of the coal mining territory of 
western Maryland, including a population of 







MAP OF MARYLAND SHOWING METROPOLITAN 


DISTRICTS. 
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approximately 30,000 and an area of almost 90 
square miles. Although the development of the 
program in this area has not yet reached suc- 
cessful completion, the recent proposal of the 
West Virginia Pulp and Paper Company to or- 
ganize a private water company in the lower 
section of this area, to provide filtered water for 
Bloomington, Piedmont, Luke, Westernport and 
the West Virginia Pulp and Paper Mill, should 
carry forward the metropolitan plan in part, if 
not in whole. The success of the private water 
company undertaking, which is proposed as a 
cooperative arrangement in the form of a com- 
pany with no profit-making purposes, will pro- 
vide an excellent filtered drinking water supply 
for approximately 10,000 persons now supplied, 
for the most part, with an inadequate and un- 
satisfactory series of water supply systems. 
Several other minor cooperative undertakings 
have been presented to various communities by 
this Department, but have not progressed suffi- 
ciently far to warrant discussion at this time. 
FORM OF ORGANIZATION 


The form of organization provided in these 
districts differs materially in the various areas, 
due to periods at which these districts were or- 
ganized and to the psychology of the public at 
the particular time and place. In the Washing- 
ton Suburban Sanital District the commission 
consists of three persons, one appointed by the 
county commissioners of each county involved, 
upon recommendation by the State Board of 
Health, and one by the Governor of the state. 
In the Anne Arundel County Sanitary Commis- 
sion, two are appointed by the county and one 
by the State Board of Health. In 1924, however, 
amendments to the Anne Arundel County Sani- 
tary Commission law provide for the appoint- 
ment of the three commissioners by the county 
commissioners. In the Baltimore County Dis- 
trict the three county commissioners sit on 
designated days each week as the Metropolitan 
Commission. This District will obtain water 
from the Baltimore City public supply and will 
use Baltimore City main sewers wherever pos- 
sible, upon certain agreements as to price and 
quantity. In the Salisbury Water and Sewer- 
age Commission, the three commissioners were 
named in the bill authorizing the formation of 
the Commission. Interesting as the details of 
the programs developed in each of these areas 
are, it hardly appears to the writer that this is 
the proper place to elaborate them, particularly 
since the operations in some of the districts are 
to be described shortly by the officials of those 
districts. 

METHOD OF FINANCING 

It is well to indicate, however, at this point, 
that the method of financing in each of these 
cases and in many of the local water supply and 
with which this Department 


sewerage programs 


has been concerned, have been patterned fairly 
closely upon the scheme in use in the Washing- 
ton Suburban Sanitary District. 
inaugurated by 


This plan was 


Mr. Morse when he assumed di- 
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rect charge of the operation in that district, as 
chief engineer of the Washington Suburban 
Sanitary District. In brief, the financing plan 
provides for the accumulation of funds from 
taxes, special assessments and service rates. 
The special assessments are developed on the 
front-foot basis and provide for the fixed charges 
on the water and sewer lines which are a direct 
benefit to the abutting property. The increase 
in tax rate covers approximately the fixed 
charges on the cost of reservoirs, pumping 
plants, purification units and excess size mains, 
which may be assumed to be community bene- 
fits. The service rates are established to provide 
for the maintenance and operation charges in- 
.volved in the proper conduct of the systems. 
This plan of financing seems to meet the various 
requirements of the many situations encoun- 
tered with the greatest degree of equity and 
justice to all the parties involved in the program, 
and has been used with considerable success by 
this Department in presenting programs of im- 
provement to communities in the state. 

The bond issues for such districts usually bring 
good sales values, as the bankers are anxious 
to obtain well-protected tax-free issues. The 
prices obtained for some of the issues are shown 
in Table 1. 

TABLE I. 


PRICES FOR METROPOLITAN DISTRICT BONDS. 
A. Washington Suburban Sanitary District. 


Interest Maturity Selling 
Date ot Sale Amount Per Cent fears Price 
a rere 350,000 5 50 101.596 
Se eee 750,000 5 30-50 103.57 
Re WR Ws ososs. cases 100,000 5 30-50 90. 
os 4 eee 41,000 5 30-50 97. 
Si... ae 24,000 5 30-50 92. 
Ammast &. WEE .....scccccscs 75,000 5 30-50 89. 
Ammpeet 13, WE... 6.00. cece 25,000 5 30-50 91.5 
December 14, 1921........... 110,000 5 30-50: 103.1467 
Fepruary 1%, 1!922......0000. 250,009 5 30-50 102.229 
"Ss FS eee 500,000 4, 30-56 97.04 
Jonmary TR, TGS... .cccecese 500 000 4% 30-50 98.10 
Note—If the $500,000 issues of June, 1922, and January, 1923, had 


horue interest at the rate of 5 per cent, the equivalent selling prices 
would have been 107.7 and 108.9, respectively. 


B. Baltimore County Metropolitan District. 


Date of Sale Amount Interest Maturity Selling Price 
Tune 23, 1924...... $1,000,000 VA% Serial 103.348 
Tune 23, 1924...... 100,000 VA% Serial 105.423 


EXAMPLES OF CHARGES 


That the system of co-operative control and 
management of sanitary facilities works out to 
the advantage of the individual has been amply 
demonstrated in that area which has been in 
operation the longest period of time, namely, the 
Washington Suburban Sanitary District. It is 
hardly necessary to discuss at length the figures 
shown in Table 2. When it has been possible 
to furnish to the average property water and 
sewerage facilities during the past five years at 
a total annual cost of $21 to $26 in these periods 
of unusual construction and material costs, it 
need hardly be argued that financially, at least. 
the wisdom of metropolitan district control has 
been amply confirmed. The obvious benefits t 
this Department and to the communities of hay 
ing water supply and sewerage facilities under 
careful engineering supervision in three or four 
governmental units, instead of scattered through 
sixty to seventy incorporated and _ unincor- 
porated settlements, indicate that the method 
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TABLE 2. 


WASHINGTON SUBURBAN SANITARY DISTRICT. 
Usual Water and Sewer Charges. 


‘ 1921 1924 
General tax, cents per $100 of assessed 
WEES, s0u0060000dnses0desebrentuew 4 5 
Front-foot assessment (annual cents 
_ per foot) Water Sewer Water Sewer 
Business or industrial, first 200 feet.. 14 8 16 14 
[OO a ee ees 7 4 8 7 
Subdivision, first 150 feet.............. 9 6 10 12 
0 SE ee eee 3 2 3 3 
Small acreage, first 150 feet.......... 9 6 10 12 
a ff 2 Ser 3 2 3 3 
Be Bo enwias sctuuadaubkwes owe 1 1 1 1 
PEE) Ai ctpavtaiincninsawed kets 9 6 10 12 


(No assessment unlegss connected, length limited to 150 feet.) 


Water connection $25 for 34-in. connection, increased amounts for 
large sized connections. 

Sewer connection $25, amounts payable in one sum or in four 
annual installments, the deferred payments bearing interest at 6 
per cent. 

Water 


service charge, $4 annually for %-in. meter, increased 
amounts for larger-sized meters. 
Water consumption charge (includes 
water registered. 
15c. per 1,000 gal., up to 25,000 gal. semi-annually. 
14c. per 1,000 gal., next 25,000 gal. semi-annually. 
13c. per 1,000 gal., next 100,000 gal. semi-annually. 
llc. per 1,000 gal., 75,000 to 750,000 gal. quarterly. 
9c. per 1,000 gal., 250,000 to 2,500,000 gal. monthly. 
8c. per 1,000 gal. above 2,500,000 gal. monthly. 


Examples 


Description of property 
$5,000 assessed value, 60 ft. frontage 
40,000 gai. annual consumption 


sewerage service) for all 


Tax Assessment Service Charge Consumption Total 
1921 1924 1921 1924 1921 1924 1921 1924 1921 1 
2.00 2.50 9.00 13.20 4.00 4.00 6.00 6.00 21.00 25.70 





adopted as an ultimate desirable program ap- 
pears more than favorable. 


FUTURE LEGISLATION DESIRABILITIES 


In order to facilitate the initiation of such 
programs in the future, the State Department of 
Health has made an effort on several occasions 
to provide for the enactment of a state-wide law 
which would permit of the organization of such 
districts, without special legislative enactment 
in each case and by submission of the question 
to popular referendum. In each case, however. 
this attempt at state-wide permissive legislation 
has failed, because there was considerable dis- 
inclination to grant local communities this right, 
without careful consideration of each individual 
situation separately. It is probable that seme 
of these barriers may be removed as time goes 
on. In the meantime the Department is well 
satisfied with the progress which has been made 
in the past ten years in the development of this 
form of coordinated control of engineering fa- 
cilities for sanitary purposes. 


ACKNOWLEDGMENT 


Obviously in the development of such pro- 
grams as the above, a number of individuals and 
forces are always operative in carrying the 
programs to successful fruition. It is quite im- 
possible to refer to each of these individuals by 
name, but I do wish to place on record the fact 
that many of the persons in public and political 
life in Maryland have been great assets in fos- 
tering these programs when their importance 
and feasibility have been made clear to them. 
Without their aid most of these programs would 
be matters of record and not of practice. This 
is an opportune time, also, to indicate the ap- 
preciation of the writer of the distinctly pioneer 
work which Robert B. Morse, the former chief 
engineer of this Department, carried out in in- 
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itiating some of these programs in the earlier 
days of his office, when the sanitary conscience 
of the public was perhaps not as well developed 
as it 1s now. 





U 7 om . t t 
niversity Heights Stree 
Guides 

University Heights, a restricted residential 
subdivision of University City, Mo., is believed 
to be the first community in that district to adopt 
illuminated street guides located at the centers 
of the streets. These were installed as mere 
location guides, since there is little traffic in the 
community requiring regulation. 

Owing to the irregular street layout and 
abundance of shade trees, the usual unilluminated 
sign along the curb was found to be ineffective, 
particularly at night. The trustees, desiring to 
improve upon this practice, submitted the matter 
to the Terrell Croft Engineering Company of 
University City to design and supervise the in- 
stallation of some suitable system. The design 
finally accepted resulted from suggestions made 
by officials of the Union Electric Light & Power 
Company, Ralf Toensfeldt of the St. Louis Light- 
ing Department, the St. Louis Brass Company 
and the Banner Iron Works Company. Twelve 
guides on the design evolved have now been put 











CENTER OF STREET. 


STREET NAME SIGNS IN 
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in service, the first trial sample having been in 
operation for more than a year. 

Each post comprises a concrete base, cast-iron 
standard, and luminaire or lighting fixture. Cur- 
rent for operating was obtained from the series 
underground street lighting circuits of the Union 
Light & Power Company by means of an armored 
two-conductor cable carried underground from 
the street lighting cables just inside the curb. 

The concrete base extends for 2 feet below 
the ground as a cylinder 4 feet in diameter and 
for 2 feet above at the top as a truncated cone. 
A hollow ornamental cast-iron column of stand- 
ard design is fastened to the concrete base by 
means of four 34-inch by 18-inch anchor bolts. 

For the luminaire a special design was neces- 
sary, the one finally adopted being the outcome 
of many trials. It consists essentially of a hol- 
low sheet and cast bronze box with sides and 
bottom open, glass street name panels being in- 
serted in the sides and clear glass panels in the 
bottom. Over a circular opening in the top is 
fastened a 12-inch diameter hemispherical ruby 
glass bowl. At night the street names and ruby 
bowl are well lighted and present a pleasing ap- 
pearance, while light is projected downward to 
illuminate the concrete base, which is painted 
white. The luminaire is held in an annular recess 
in the standard and may be rotated to any desired 
position and held there with set screws. 

Each luminaire is equipped with two 40-candle- 
power, 6.6 ampere, nitrogen filled, series in- 
candescent lamps, two being employed to mini- 
mize the possibility of a unit becoming dark. 
A sheet steel partition causes one-half of the 
luminaire to show decreased brilliancy in case 
one lamp should fail, thus giving information of 
the fact. A white enamelled sheet steel re- 
flector in the top of each luminaire throws light 
downward on to the concrete base to make it 
plainly visible and minimize collisions with it. 

The street names are in white letters on a ruby 
background, being etched through the ruby coat- 
ing. The luminaire box is 20 inches square out- 
side and 12 inches high and is set so that the 
center of the box is 7 feet 9 inches above the road 
surface, the cast-iron post being itself 5 feet 4 
inches high. The letters etched on the plate 
are 3 inches high. 

These posts, complete with their cable con- 
nections to the street curbs, are owned outright 
by the property holders in University Heights, 
which ownership is vested in the trustees. The 
light company which furnishes the energy is paid 
by the trustees for maintenance. Each post in- 
stalled complete with cable and glassware cost 
approximately $148. Electric current and main- 
tenance will cost about $2.75 per post per month. 


Expensive Aggregate in Nevada 
Ely, Nev., is anxious to build a concrete pave- 
ment through the city, in which it would be as- 
sisted by federal aid, but bids received on March 
26th were practically double the estimates. The 


great difficulty was in securing sand and gravel 
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suitable for first-class concrete work. <A deposit 
nine miles from Ely which has been used for local 
work will not pass the standard test, and all the 
contractors bidding on the work calculated on 
shipping sand from Salt Lake City at a cost of 
$11 or $12 per cubic yard, while the long haul 
for gravel and expense for washing it brought 
the cost of this to $10 per cubic yard. 

This lack of suitable aggregate affected not 
only paving but all other concrete work required 
in Ely and that part of the State. Recently the 
Highway Department sent a trained geologist 
into the field to endeavor to locate deposits, and 
he has discovered a large deposit of sand and 
gravel which meets all requirements, only 3% 
miles from Ely, and it is believed that the ma- 
terial can be delivered on the work at a cost of 
probably $2 per ton. If this proves to be the 
case, it will, it is calculated, permit the con- 
struction of concrete pavements at half the bids 
received in March. 





Care of Wire Ropes 


Selection of drums and sheaves; layout 
of hoisting plant; installing rope; lubri- 
cation of rope. 








The purchase, maintenance, and renewal of the 
wire ropes used by a contractor around derricks and 
other machinery employed by him form a no incon- 
siderable part of his outlay. Much of the cost for 
repairs and especially for renewals might often be 
avoided by careful and intelligent treatment of the 
rope. Instructions for such treatment were given 
by William Constable, a mechanical and electrical 
engineer with the Republic Iron and Steel Company, 
before the annual meeting of the Lake Superior 
Mining Institute. Some of the principal points of 
Mr. Constable’s instructions are given below. 

The use of a grooved drum is far better and more 
economical than a flat faced drum for wire rope, 
since, if the first coil of rope is not laid on exactly 
true, there will be distortion and abrasion of the 
rope whether the succeeding layers follow or do 
not follow in the grooves of the first layer. It is 
generally desirable to make the diameter of the drum 
not less than sixty times that of the rope. 

Sheaves through which wire rope passes should be 
of material that will not wear rapidly with service, 
and any sheave that shows much wear should be at 
once discarded or the grooves remachined. This is 
especially desirable where a new rope is to be 
reeved through an old sheave, since a groove worn in 
the old sheave by an old rope will probably have 
slightly less width than that of the new rope and 
consequently bind the latter. In general, the groove 
diameter should be slightly larger than the rope 
diameter, the author recommending 1-16-inch excess 
diameter for ropes up to 1%-inches, and %-inch 
excess for those larger up to 2%-inches. The 
sheaves should be machined exactly round and in 
perfect balance to prevent sliding of the rope on the 


Sheaves and consequent wear. The diameter of the 
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sheave is generally figured as seventy-two times the 
rope diameter, but the author recommends eighty 
times. 

The fleet angle should not exceed 1% degrees 
when a small diameter, straight-faced drum is used, 
as too large an angle results in overlapping of the 
rope on the drum. The fleet angle is the line made 
by two lines drawn from the center of the sheave, 
one of these to the middle of the drum and the 
other to the outermost wrap of the rope on the 
drum. The sheave in this case referred to is of 
course the first one which the rope enters after 
leaving the drum. The angle is controlled, for any 
given width of drum, by the distance from the drum 
to this first sheave. 

In using clips for fastening wire rope around an 
eye or elsewhere, be sure that the U-bolt bears on 
the slack side of the rope. Otherwise a crimp is 
placed on the tension side of the rope which damages 
it at that point. Clips should be spaced so that the 
distance between the center line of clips is equal to 
six times the rope diameter. It is very important 
that the nuts be tightened frequently when the rope 
is first put into service. 

When a rope is installed, care should be taken not 
to damage it in any way, nor cause it to become 
kinked. It must not be uncoiled like a hemp rope, 
but should be unrolled on the ground like a hoop and 
straightened out before it passes around the sheaves. 
If the rope has been received on a reel, this should be 
jacked up on a shaft and allowed to unwind slowly 
until the entire length of rope has been installed. 

Avoid the rubbing of the rope on a steel boom by 
installing guide rollers, which should be kept well 
greased so as to revolve freely. 

In manufacturing wire rope, great care is exer- 
cised to twist the wire in the strands and the strands 
in the rope under uniform tension. In order to pre- 
serve this condition, when a rope is cut, it is very 
important that the ends be properly secured before- 
hand with wire seizings. Three of these should gen- 
erally be placed on each side of the cut. Annealed 
iron wire is used for this purpose. 

Lubrication of a wire rope reduces internal and 
surface friction and prevents corrosion. It is 
especially desirable where the ropes are operated in 
water or in vapors or fumes. The lubricant should 
not be a thin one, but the best material is that which, 
when applied hot, is sufficiently thin to penetrate 
through rope, but when it cools will congeal into 
a plastic filler throughout the rope. Lubrication is 
especially necessary for a rope that is used over 
sheaves because of the internal friction caused by 
the bending in passing through the sheave. 





Federal Water Power Investigations 


The United States Geological Survey is planning 
to include in its work for 1924 extensive river sur- 
veys and water power and irrigation investigations in 
Idaho, Oregon, California, Utah, Colorado, Nevada, 
Arizona, Washington, Montana, Wyoming and New 
Mexico. 

River surveys are made by the Topographic branch 
of the Geological Survey, which is probably the larg- 
est organizafion of topographical engineers in the 
world. River flow investigations are made by the 
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Water Resources Branch, which contains 1600 
gauging stations where the daily flow of rivers and 
canals in all parts of the country is measured. The 
geological formations at the dam and reservoir sites 
are examined and reported on by members of the 
Geological Branch. The results of these field inves- 
tigations are studied by the Land Classification 
Branch, to discover what lands will probably be 
affected by water power development, and these are 
classified as power sites and are withdrawn from 
homestead entry. Finally, the Editorial and Map 
Making Divisions combine to publish the material 
collected by the four branches and make it available 
for public use. The maps are sold at moderate 
prices, while the reports are either published as 
water supply papers, or are available for public in- 
spection at the district offices of the Geological Sur- 
vey as well as the office in Washington, D. C. 
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California Highway 
Equipment Department 





Job distribution of equipment costs. 

Equipment received from Federal gov- 

ernment repaired and made over. 

Graders with rubber tires and roller 
bearings. 





The Equipment Department of the California 
Highway Commission attends to the purchase, use 
and care of equipment employed in road construction 
operations throughout the state. It is one of the five 
major departments into which the headquarters ad- 
ministrative forces are divided. It is under the 
direction of R. H. Stalnaker, equipment engineer, 
who is assisted by three assistant equipment engi- 
neers and a chief clerk. 

The headquarters shop forms a division of the 
Equipment Department, and this also is under the 
general supervision of Mr. Stalnaker, assisted by a 
shop superintendent, head of the store department, 
foreman of the truck department, foreman of the 
machine shop and heavy equipment section, and fore- 
man of the service department. 

One of the troublesome problems in the past has 


_ been an equitable distribution of the cost of the up- 


keep of equipment against the work on which it had 
been used. When the cost of overhauling was pro- 
rated against several jobs, each man who had used 
the truck insisted that he was responsible for none 
of the necessary overhauling, but that it should be 
charged against the others. The legislature had 
passed a law requiring that a charge for depreciation 
of equipment be made against all work performed by 
day labor. In order to comply with these require- 
ments, it was finally decided to place all state highway 
equipment on a rental basis. Rentals are so fixed as 
to cover the average cost of repairs and upkeep and 
an allowance for depreciation based upon the esti- 
mated life of the equipment. This system was put into 
effect January Ist of this year and so far has suc- 
ceeded beyond expectations. 
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The headquarters shop is located at Sacramento 
and has been pronounced one of the best equipped 
for its kind of work on the Pacific Coast. About 
110 men are employed in the shop operations and the 
weekly payroll averages about $3200. 

A large part of the equipment received has been 
war equipment obtained from the Federal Govern- 
ment. California has received about 1200 motor 
vehicles, 30 tractors, several carloads of picks and 
shovels, practically all the machine tools needed to 
equip the headquarters and division shops, several 
carloads of automobile and truck parts and a large 
quantity of miscellaneous supplies and machinery. In 
spite of the large number received, the Commission 
now has few trucks in storage and these will all be 
in service on state work within the next few weeks. 

Much of this material has been repaired, made 
over or adapted to other purposes. An interesting 
illustration of the last is the use of a number of 
8-cylinder Cadillac engines, originally obtained by 
the Government during the war for driving 214-ton 
caterpillar tractors at high speed. Early in the year 
Mr. Stalnaker received a carload of Cadillac motors, 
radiators and spare parts from government stock 
at the Rock Island arsenal, which the California shop 
has utilized as the power for driving rock crushers, 
and four such power plants are in service in the 
Sacramento canyon. These power plants cost about 
$550 per plant including freight, and are said to be 
better than could be purchased in the open market 
for $2,000. 

About a year ago an 18-ton steam roller was sent 
into the shop for overhauling. The boiler was found 
practically useless, and it was decided to alter the 
roller to a gasoline roller, and a 35-horsepower, 4- 
cylinder gasoline engine, received from the govern- 
ment, was installed at a cost less than that of repair- 
ing the boiler and steam engine, and has been very 
successful. 

To prevent steel truck bodies from being sprung 
out of shape when used to haul rock in connection 
with heavy steam shovel operations, the shop has 
worked out a plan for reinforcing the body by use 
of heavy 3-inch oak planking placed beneath the 
body in such a way that it acts as a sort of bumper. 
Fifteen 3-yard trucks have been turned out, rein- 
forced with planking and all equipped with under- 
body hydraulic hoists with a dumping angle of 48 
degrees, which have proved very successful. 

Previous to this spring, the Highway Commission 
has been purchasing graders in small lots and from 
various manufacturers. An investigation showed 
that graders used on shoulder work wear out faster 
when being pulled behind trucks to and from work 
than during the working period, as the steel wheels 
and plain wheel boxes will not stand up under even 
a moderate rate of speed, and that rubber tires and 
roller-bearing wheels would obviate many of the dif- 
ficulties, and 1924 bids for graders call for 8-foot 
graders equipped with rubber tires and roller bear- 
ings. Also in order to systematize graders and effect 
a saving by wholesale purchase, bids were asked 
on 34 graders at one time. Nearly every standard 
grader manufacturer in the country bid, and an order 
was placed for the entire 34 graders with an apparent 
saving of about 15% through wholesale purchasing. 
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Biack Base in New Jersey 
and Kansas 


Cost, details of construction and reason 
for use in Yates Center and East Trenton 








The use of a bituminous concrete or so-called 
“black” base under pavements of highways and 
city streets is by no means new in this country, 
being especially common on the Pacific Coast; 
but neither is it common practice in a majority 
of the states. In a paper published by the 
League of Kansas Municipalities, C. B. Bauer- 
feld, mayor of Yates Center, Kans., says that, 
finding that in the Pacific coast states there are 
6,000 sq. yds. 30 years old, 3% million sq. yds 
over 10 years old, and over 7 million laid last 
year, he did not see any reason, climatic or other- 
wise, why such base should not be as satisfac- 
tory in Kansas as there or as in Omaha, where 
it has been used for years, and his city is now 
using such construction. He describes the 
method of construction as follows: 

“Thickness of such pavements can be adjusted 
to the traffic demands in each case and the price 
would vary accordingly, but this city is using a 
3%-inch asphaltic concrete base and a 1%-inch 
sheet asphalt wearing surface at a contract price 
of $2.27 per square yard. 

“The sub-base is first rolled to complete firm- 
ness. In places where the ground cannot be 
brought down to thorough compactness with a 
roller, crushed rock is rolled into the sub-base 
to overcome the spongy condition. This is nec- 
essary, as the pavement cannot be laid on an un- 
stable sub-base. This is considered a factor of 
safety because failures of rigid pavements which 
temporarily bridge such places are often directly 
traceable to a neglect of the sub-base. Any 
amount of rolling necessary to perfect the sub- 
base is required by this city’s specifications. 

“The asphaltic concrete base is mixed in the 











ASPHALTIC CONCRETE BASE AT YATIDRS CENTER. 
Shoveling from dumping board onto subgrade. 
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asphalt plant and rolled hot on this prepared 


sub-base. The final thickness is 3% inches and 
a typical analysis of the mixture is as follows: 
EL 6050502 b0en we bbeeerseeas 5.4% 
Sand and dust passing a 40 mesh 
Db iicteudihaweae nom e6ak hs 33.3% 
Sand passing a 4 mesh sieve and re- 
tained on a 40 mesh sieve....... 20.1% 
Rock passing 34” mesh sieve...... 22.5% 
Rock between 34” and 1”.......... 18.7% 
100.0% 


“Our city’s specifications required that every 
200 square yards must have at least 1 hour con- 
tinuous rolling with a roller weighing not less 
than 8 tons, and that no more base could be laid 
in advance of the top than that sufficient to con- 
stitute a full day’s run of sheet asphalt top. 

“In laying the wearing surface, which was 
laid directly upon this black base previously de- 
scribed, the standard specifications of the Asphalt 
Association were used. The contractor, with 
the approval of the city council, purchased and 
used in this work a straight run Mexican asphalt, 
a typical analysis of which is as follows: 


“Flash point, open cup............ 520°F. 
Penetration, 100 G—5 sec. 77°F.. 46 
Loss @ 163° F—5 hours ......... 0.03% 
Melting point (ball and ring).... 135°F. 


Solubility in carbon bisulphide.... 99.9% 
Ductility 100.0” 


The base is laid one day, the top the next day, 
and the street thrown open to traffic the third 
day. 

Mercer County, New Jersey, adopted black 
base on East Clinton Ave., East Trenton, largely 
because of this ability to use the street imme- 
diately after construction. The section to be 
paved connected two important roads and a large 
industrial plant abutted upon it on each side for 
nearly the entire length. This plant daily sent 
large tonnages of its product to the freight sta- 
tion by horse-drawn trucks. This seemed to 
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grade, and the stone returned, shaped, sprinkled 
and rolled, to a depth of 3 in.; this being done 
because it would be difficult otherwise to roll 
the sandy soil, also because it gave greater 
depth of foundation. 

On this the asphaltic base was laid in two lay- 
ers, each 3 inches thick after rolling, followed 
by a 1¥%-inch asphalt wearing surface. The fol- 
lowing is a typical analysis of the asphaltic base 
material: 





Per Per 
cent cent 
ei tak CCE LACE A HSS Rake wRER aS 6 
ee oie cl cs ine b cea oad we Salo aes ole 7 
hs Skee nears egansineeso 4.2 
OT oo a ale i Bacay 2.2 
SE ee eee eee ed 4.9 
i. eB Ee eat re nae ener ae 3.2 
IN ES te tS ig Sia eae tetas 2.6 
ie rn nC. cial winaw give ale @ oe eek 3.0 
Pe as ck ous us 4 Keene Knee 4 
a oe tavuwestadientamede 2.4 27.1 
Ns i gS hs Oe ais eed ews 7.4 
ee i a er rr ery 
ae OO ea a 
ms 44 
go ee eee Caine 5.8 64.2 
WOE eb Gah eo cen haddedenas kay eens snaseeenled 100 


A typical analysis of the asphaltic cement used 
was: 


Per cent 
EE BNE ieee eae oer a ye nee eee 46 
RS a ee ee ae re ee ae 15.3 
ES EE ROTO ET 05 
COPRGEE GTNET TOGTRIIES. 5 o.oo ok. sc i cidcccdvucccccse 05 
SNE ers ena 4 De ie iekwMetiecou vueiian@ine 99.9 
Ni i i a a 100 


The maximum length of time that traffic from 
the plant was suspended was 4 hours. The cost 
was $4.05 a square yard, of which 49 cts. was for 
excavation, 18 cts. for the subfoundation, $2.49 
for the black base and 89 cts. for the sheet as- 
phalt surface. Mr. Harris thinks it probable 
that “with contractors getting more familiar 
with the type of construction, the cost can be 
materially reduced.” 

The laboratory and plant inspection was under 





























__aote the supervision of Dow & 

LE ae LG Smith; James J. Barrett 

— * sheet As, was the contractor, and the 

,— ‘ engineer in charge for the 
ea > 2 - » was J. B. Walker 
: county was J. B. Walker. 

Peoncreke curb end gutter 6° Black base lard in pwo 3” comms jer 3° Horch Following this experi- 

-ENUE ence, the county entirely 


call for a substantial foundation, and also for a 
method of construction that would not seriously 
interfere with the shipments by the plant, there 
being no other possible outlet from the plant ex- 
‘ept through this street. After canvassing the pos- 
sible methods, it was decided to use black base 
n a sub-foundation of stone, the stone being 
obtained by excavating the old pot-holed mac- 
adam originally on the street. The above and 


the following description of the work are con- 
densed from one written by H. F. Harris, county 
engineer of Mercer County. 

The macadam stone was piled with forks, the 
below 


‘treet graded to 10% in. the finished 

















EAST CLINTON AVENUE, EAST TRENTON. 
De La Vergue Steam Turbine Plant on both sides. 














250 


reconstructed a section of stone road about 2 
miles long, using black base. At hundred-foot 
intervals the location of the edge of the metal 
and its depth there and at the middle of the road 
were determined. This examination showed the 
road to average 16.7 feet wide (minimum 15.1 
and maximum 18.9) and 8% inches deep (mini- 
mum 5% and maximum 13). This old stone 
gave an excellent foundation and it was decided 
to use it, widening it where necessary, and plac- 
ing a black base on it; as this would permit con- 
struction in a minimum length of time and at 
minimum cost, conserve to the utmost the 
original investment in the macadam pavement, 
cause least inconvenience to abutting property 
owners and give a thicker and heavier pavement 
than other construction. 

The pavement was constructed 20 feet wide 
with a 3-foot penetration shoulder on each side. 
The widening of the base was effected by ex- 
cavating, then placing and rolling macadam 
stone. At the same time the foundations for 
the penetration shoulders were placed and rolled, 
thus eliminating a line of weakness often found 
where newly constructed shoulders join a pave- 
ment already laid. The contract price for ex- 
cavation was 14.7 cts., for foundation for pave- 
ment and for shoulder, 75.5 cts., for black base 
(average 3 in. thick, 304 Ibs. per sq. yd.), $1.355; 
for sheet asphalt surface $1.49, for shoulder 
foundation (8 in. of waterbound macadam) 75.5 
cts., for penetration macadam shoulders (3 in. 
deep) $1.35; all on the basis of the square yards 
of pavement and of shoulder respectively. 

The two miles of road was constructed in 71 
days, or 50 days less than the contract time, 
whereby the contractor earned a bonus of $500. 





Paving Costs at Grand Forks 


The city engineer of Grand Forks, N. D., J. J. 
Smith, sends us bids received May 14th for lay- 
ing pavements of various kinds in that city. 
These included reinforced concrete and vibro- 
lithic. The low bid on the former comprised the 
items $2.55 per square yard of reinforced con- 
crete pavement 7 inches thick and $2.25 for pave- 
ment 6 inches thick; also 5c. per pound of cast- 
ings, 45c. per lineal foot of straight curb and 
50c. per lineal foot of circular curb, 35c. per cubic 
yard for earth excavation, and 5c. per pound for 
reinforcing bars. The concrete is made of 
screened gravel and the price for 7-inch pave- 
ment includes 40-pound wire mesh, while that 
for the 6-inch pavement includes 30-pound wire 
mesh. Wages run from $4 to $6 per day, team 
with teamster $6 per day; pit gravel costs $1.65 
per cubic yard (3,000 pounds) f.o,b. Grand Forks, 
with a 1-mile haul. Cement costs $2.70 net. 

Only one bid was received for the vibrolithic 
pavement, this being $2.85 for pavement 7 inches 
thick and $2.55 for pavement 6 inches thick, with 
wire mesh reinforcement as above. 

These bids were received as alternatives for 
the same street and the total low bid for the re- 
inforced concrete was $7,060 and for the vibro- 
lithic $7,741. 
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At the same time bids were received by Mr. 
Smith for two lines of sewers. In each case the 
low bidder bid $70 apiece for brick manholes and 
$60 for catchbasins; $1.50 per lineal foot for 12- 
inch pipe sewer at an average depth of 11 feet 
and 75c. per lineal foot for 8-inch pipe sewer at 
the same depth. In each case all material and 
labor necessary for completing the sewer was 
included. In one contract there was also 215 
feet of 6-inch sewer for which 60c. a foot was 


bid. 





Toledo Garbage Disposal 


The Street Department of Toledo, Ohio, col- 
lects garbage in city-owned trucks and horse- 
drawn wagons. Part is delivered to the Pan 
American Feed Milling Company, and the surplus 
which that company cannot take care of is hauled 
on to farms and plowed under; which hauling 
requires from six to eight hired teams. The 
collecting force comprises thirty wagons and 
teams, six one-ton Ford dump trucks and two 
Ford roadsters, with an average of sixty men 
as drivers and helpers and three foremen. This 
force last year collected 14,508 loads, estimated 
to weigh 31,214 tons. 

The Department maintains a foreman and 
eleven men taking care of 100 horses and mules 
at the barns and stables, another man for re- 
pairing harness, and a horseshoer and assistant 
who do ail the shoeing of horses and mules for 
both the Street Department and other city de- 
partments; also, in the blacksmith and wagon 
shop, one floor man, two blacksmith helpers and 
one wagon maker. There are also employed a 
carpenter, a painter and three men with a single 
rig and horse who repair pumps and watering 
troughs throughout the city. 





Increased Efficiency of Power Plants 


A remarkable increase in efficiency in the use of 
fuel at public utility power plants during the four 
years, 1919 to 1923, inclusive, is reported by the 
Department of the Interior. A recent bulletin of 
the Geological Survey states that, averaging the 
results shown by the monthly productions at about 
4,000 power plants engaged in producing electricity 
for public use, a ton of coal produced 625 k.w.h. of 
electricity in 1919, while in 1923 the same amount 
produced 835 k.w.h., an increase in efficiency in the 
utilization of fuel of 33 1-3%. This gain in effi- 
ciency just about balances the increased cost of fuel 
so that current is produced at practically the same 
cost as before the war. 

In spite of the increased attention paid to water 
power development, the electricity produced for 
public utility power plants in this country by the use 
of water power has decreased from 37.5% of the 
total in 1919 to 34.8% in 1923. The actual amount 
of water power used, however, has increased con- 
siderably, since the total of electricity generated has 
increased over 43% in those four years. In 1923 
the amount of power obtained through the use of 
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water power would have required 23% million tons 


of coal, according to the calculations of the Geolog- 


ical Survey, which. would have cost considerably 


more than $100,000,000. During this period New 
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York State, which was the largest producer of elec- 
tricity by water power in 1920, dropped to second 
place, California ranking first during the past three 
years. 





Water Purification by Aeration 





Conditions resulting from aeration and probable causes. Promotes chemi- 
cal activity. Electrification of drops by spraying. Aids in coagulation and 


in iron removal. 





Aeration has been used more or less in water- 
works plants, especially during recent years, but 
in many cases the amount of benefit rendered, 
or in fact whether there is any, and the chemical 
or other actions involved in such benefit, are not 
often studied or perhaps given much considera- 
tion; there being merely a general idea that 
aeration secures oxidation of the water which is 
always beneficial, and releases any gases that the 
water may contain. 

In a paper presented a few weeks ago before 
the Indiana Sanitary and Water Supply Asso- 
ciation, Malcolm Pirnie, of the firm of Hazen 
& Whipple, considered at some length the con- 
ditions resulting from aeration and the probable 
causes of the results, and described a number of 
aerating appliances and the results secured by 
them. 

“The most obvious effect of aeration is that of 
increasing enormously the surface of the water 
in contact with the air. Such an increase in 
surface promotes chemical activity. Soluble 
substances are concentrated to a high degree at 
the surface of water so that when this surface is 
increased reaction between them may take place 
in much more concentrated solution than could 
exist in the undisturbed body of water. When 
water is disintegrated into a fine spray in air 
surface concentration necessarily influences re- 
actions between impurities contained in the 
water and between them and certain of the ele- 
ments in the air. Whether this is advantageous 
or not in combination with other treatment of 
the water depends upon the kind and state of 
the impurities. 

“Another effect of aeration which opens an in- 
teresting field for investigation is that of elec- 
trification. Electric rain and electric sand storms 
are large scale demonstrations of electrification 
of drops of water or particles of solids falling 
through air. Water in a waterfall becomes 
charged with positive electricity, while the air 
close to it becomes negatively charged. It has 
been demonstrated that the soluble impurities in 
water influence the magnitude and even the sign 
of the charge on the drops when it is broken into 
a spray and also that when the spray is formed 
by a nozzle discharging wet steam the material 
of which the nozzle is constructed influences 
the charge on the drops. Likewise the humidity 
of the air in contact with a water spray is a fac- 
tor in the size of charge developed on the drops. 
Probably other factors also are responsible for 





variations in electrification, but we have men- 
tioned enough to account at least in part for 
variable efficiency in aerators where changes oc- 
cur in the condition of the air or in the impuri- 
ties contained in the water. : 

“The charge upon drops of water in air has 
been ascribed to the specific absorption of posi- 
tive ions from the air. If so, some of these may 
well be hydrogen-ions. The positively charged 
drop is said to have a lower vapor tension than 
a neutral drop and it is probable that it has a 
greater attraction for oxygen molecules in the 
surrounding air. As oxygen is readily soluble 
in water in greater concentration than carbon 
dioxide and may assume a charge of the same 
sign, it should assist in expelling what carbon 
dioxide there is in a free state in the water. 
Whatever the explanation of the action may be 
it is well known that fine spray aeration is suc- 
cessful in removing such gases as carbon dioxide 
and hydrogen sulphide if the water is sufficiently 
free from other impurities which have a force 
of attraction for these gases greater than the 
induced force tending to expel them.” 

Watertown, N. Y., derives its supply from the 
Black river, which contains. a large amount of 
organic coloring matter contributed by natural 
conditions on the drainage area, and also waste 
liquors from sulphite pulp mills. The water is 
usually slightly acid, although methyl orange 
alkalinity of more than 30 is quite common. It 
is dosed with aluminum sulphate at the entrance 
to a basin with a capacity of five to eight days’ 
flow, the effluent from which is pumped through 
a fountain aerator, the spray falling on a bed 
of broken limestone; then, after four hours in 
the coagulating basin, it passes to mechanical 
filters. Formerly, when there was no aeration 
between the application of the doze and the fil- 
ters, it was impossible at times to clean the water, 
considerable impurity passing the filters and the 
water causing almost universal red water trou- 
ble and destroying service pipes. The CO, con- 
tent was high, the color sometimes exceeded 
sixty parts per million, having averaged twenty- 
two parts in 1917 before aeration was begun. 
For the past two years monthly averages of col- 
or of the effluent close to zero had been com- 
mon, while the average for the year 1922 was 
seven parts to the million. The CO, is around 2, 
and complaints of red water have practically 
ceased. Much less chlorine than formerly is 
required to sterilize the water and the sulphite 
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taste and odor, which used to be quite strong, 
are now faint when present at all. 

West Palm Beach, Fla., uses water with a 
color about twice as high as the Black river 
water, or as high as 200 parts per million. It 
is dosed with aluminum sulphate and pumped 
through nozzles which break it into a fine spray 
which falls into an open 8-hour coagulation basin, 
from which it flows to mechanical filters. Col- 
200 are reduced below 20 without diff- 
culty. From 500 to 1,000 pounds of aluminum 
sulphate per million gallons is required. The 
CO. is reduced from 30 before spraying, to 16 
in the falling spray, 8 on top of the filters and 
6 in the filter effluent. Another aeration would 
greatly improve the quality, the spray from a 
lawn sprinkler having shown a further reduc- 
tion of the CO, to two parts per million. 

Danville, Va., uses water from the Dan river 
that carries a considerable amount of red silt, 
a slight amount of organic coloring matter and 
about two parts per million of iron. Good co- 
agulation with aluminum sulphate alone was not 
obtained in less than twelve to twenty hours in 
the basin. Experiments demonstrated, however, 
that a definite amount of soda for a given dose 
of alum just sufficient to maintain the raw water 
pH would cause immediate coagulation, with 
clear water between the particles of floc. How- 
ever, after standing a few hours some turbidity 
reappeared, indicating instability, the change be- 
ing coincident with a loss of CO, and an increase 
in pH above that of the raw water. Half the 
former soda dose was then tried with the same 
alum dose and immediately’ aerated, when a 
perfect floc formed at once, although it required 
eight to ten hours for the same mixture when 
unaerated. The Danville plant-is now being 
built over and will be equipped to supply soda 
and aluminum sulphate to the suction of the 
raw-water pump, which will force the water 
through a fine spray aerator, from which the 
water will rise through a 10-minute whirling 
mixer and from this will pass around baffles in 
a 5-hour basin to the filters. It is expected that 
aeration will save about 50% of the soda that 
would otherwise be required. 

A supply at Long Beach, L. L, is from wells 
over a thousand feet deep and contains about 
seven parts per million of iron, forty parts of 
CO, and ten parts of silica. The water is pumped 
through a fine spray aerator in a vented room, 
falls on the floor and collects in two troughs and 
thence flows to the bottom of and upward 
through a series of concrete boxes containing 
9 feet depth of graded gravel. The removal of 
iron is practically complete, the hydroxide form- 
ing in the voids of the gravel, from which it is 
washed out every day or two. In this case 
aeration removes only 75% of the CO, but the 
water is colorless and further aeration does not 
reduce the CO, materially. The importance of 
the aeration has been demonstrated experi- 
mentally by subjecting the unaerated water to 
conditions otherwise identical, when only a small 
part of the iron was removed. 
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Aeration of the effluents from the mechanical 
filters at Poughkeepsie and Albany, N. Y., both 
treating Hudson river water, has proved efficient 
in removing CQO, and raising the pH when the 
raw water is properly dosed with aluminum 
sulphate. Aeration is of little benefit, however, 
if the coagulent is not applied in sufficient quan- 
tity to produce a good floc. The plans for the 
new Albany plant call for spray aeration of the 
scrubber effluent in addition to spray aeration 
of the dosed raw water before it enters the co- 
agulation basins. 

These and other cases show that aeration is 
very useful in water purification but that “the 
results obtained vary according to the kinds and 
amounts of impurities in the water. We are not 
yet in possession of sufficient knowledge to allow 
us to determine by chemical analyses the exact 
combination of treatments best suited to the 
purification of a given source of supply. Ex- 
periments are valuable in indicating what treat- 
ments are of value and in what order.” How- 
ever, “theories must be used as a guide” to these 
experiments “until the exact science of water 
purification has advanced beyond the present 
stage.” 





Filtration in Philadelphia 

In his report for the year 1923, Fred C. Dun- 
lap, chief of the Bureau of Water of Philadelphia, 
compares the mechanical or rapid and the slow 
sand filters as follows: 

The operating costs of the filters were as fol- 
lows: 

Cost per 
Million Gallons 


Total Cost 


EE 5 esr = $ 86,499.97 $5.05 
NS ee ee 151,039.06 5.68 
Upper Roxborough ........... 18,299.23 6.12 
Lower Roxborough ........... 30,032.91 4.86 
DO asd tonne sore Sueno ee 200,428.76 3.08 

Total $486,299.93 $4.12 


About 40 million gallons per day of the out- 
put from the Queen Lane plant was filtered 
through the mechanical units recently built. The 
remainder at this and other plants was filtered 
through slow sand units. 

Considerable study has been given to the clean- 
ing of the slow sand beds with machinery. Three 
Nichols scraping machines have been employed 
with success both in time and expense. 

One Blaisdell machine for cleaning, without 
the removal of the water, was tried for about 
a month at Belmont with good results. 

It is believed to be possible to greatly increase 
the output from the slow sand units of the Queen 
Lane filters by the installation of machines of 
sufficient size to clean one section of each bed 
during one trip of the machine. 

The cost of the chemicals required for a me- 
chanical plant are more per million gallons than 
the entire cost of filtering by the slow sand 
method. It is worth while therefore to make an 


expenditure for filter cleaning machines, par- 
ticularly if by their use the quantity filtered per 
acre can be increased. 
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Association of Sewage Works Managers 

In our May issue we gave brief announcement 
of the decision of the New Jersey Sewage Works 
Association to change its name to the American 
Sewage Works Association with a view to mak- 
ing it a national organization. Several of the 
state health boards have been instrumental in 
the creation of more or less formal organizations 
of those in charge of sewage treatment plants 
in the respective states; but in view of the sev- 
eral thousand plants in this country, the organ- 
ization of sewage plant superintendents and their 
cooperation for mutual benefit has hardly made 
a start. 
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For a number of years there has been in Eng- 
land an Association of Managers of Sewage Dis- 
posal Works which seems to be quite flourish- 
ing. The attendance at its annual conference 
on July 5 was 104, which would appear to be 
excellent for a total membership at that time of 
289. These conferences are conducted along 
much the same lines as those of waterworks 
superintendents in this country, there being read- 
ing and discussion of papers and visits to sewage 
treatment works at and near the place of the 
conference. 

The greatest need in this country in connection 
with sewage treatment is a more intelligent and 
painstaking operation of plants that are con- 
structed. Aside from the improvements that this 
will secure in the operation of plants, the greater 
care in operation and the comparison of results 
that are bound to result from the organization 
and periodical meeting of sewage works super- 
intendents will furnish information valuable to 
the designers of plants and thus hasten elimina- 
tion of unsatisfactory features and development 
along more effective practical lines. 

Minimizing Seasonal Construction 

The U. S. Department of Commerce, Secretary 
Hoover, and others who are interested in the 
conservation of resources and in securing maxi- 
mum effectiveness of labor and capital of the 
United States, are continuously engaged in an 
effort to secure the spreading over a larger part 
of the year of such construction work as is now 
confined to more or less than half of it. 

At the present time there are many industries, 
the most important of which are probably coal 
mining and building construction, the activities 
of which are reduced by fully a half or three- 
quarters during a number of months of the year. 
Since those employed in these industries must 
live during the time of idleness, their wages when 
at work must be sufficient to carry them over 
these periods and therefore must be greater per 
unit of work done than would be necessary if 
this work were spread over the entire twelve 
months. There would seem to be no question 
but that it would be to the advantage of all con- 
cerned, both producer and consumer, could work 
of all kinds for all engaged therein be spread 
uniformly throughout the entire year. While 
this probably cannot be completely effected, there 
is no question that much can be done toward 
approximating it. 

In a recent publication of the Department of 
Commerce entitled, “Seasonal Operation in the 
Construction Industries,” the part that public 
works and public officials can and should play 
in bringing about this result is stated as follows: 


Public works form about 25 per cent of all construction 
activities, varying in the last few years from three-quarters 
of a billion to over a billion dollars. They are, therefore, 
of great potential importance in stabilizing general con- 
struction activity. Out of 200 engineers in all parts of the 
country who replied to the committee’s question, “Are public 
improvements rushed right along in the peaks of the annual 
building season?” 192 answered in the affirmative. The 
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comment was frankly added that public works are under- 
taken without regard to private needs. 

The need for public works can usually be foreseen well 
in advance. Legislators, administrative officials, and the 
public should unite to see: 

1. That contracts for public works are let when the 
work can be performed economically and with the least 
possible interference with private construction. 

2. That the Government, whether National, State, or 
local, has its construction program planned ahead for several 
years subject to such revision as new conditions may re- 
quire. This permits thorough consideration of all factors 
affecting the work, and helps to avoid the waste which 
invariably occurs when plans and financing arrangements 
have to be rushed through at the last moment. 

3. That public officials are given funds with which to 
plan work when definite authorization at a future date is 
Virtually certain. 

4. That administrative officials are given latitude as to 
the time for awarding contracts and setting dates for 
their completion, so that such work can be undertaken when 
employment and other conditions are most favorable. 


It is suggested that if every contractor should 
keep a proper cost account and “put his equip- 
ment on the payroll,” many of them would be 
surprised to find how great is the cost of this 
seasonal idleness or, in other words, how much 
the overhead part of their unit costs would be 
reduced if their equipment could be operated 
during a larger part of the year. 

Among the kinds of work which could be car- 
ried on to advantage in winter are suggested 
excavating and filling on large jobs involved in 
public works or public utility operations; also 
street and lot grading in sub-developments where 
steam shovels and motor truck fleets may be 
employed. 





Gasoline Taxes 

At the beginning of this year thirty-six states 
had authorized the collection of a tax on gasoline 
and other liquid fuels to be used mainly in the con- 
struction and maintenance of highways. In con- 
nection with the consideration of this subject by the 
State Legislature of New York, the Special Joint 
Committee on Tax and Retrenchment a few weeks 
ago reported the result of an investigation which it 
had made. 

This investigation showed that most of the states 
adopting this form of tax before 1923 fixed the 
rate at lc a gallon. During the 1923 legislative ses- 
sions, twelve of these states amended the laws to 
increase the rate, six of them to 3c a gallon and 
the other six to 2c. Three-quarters of the states col- 
lect a tax from the importer or manufacturer and 
the others from the wholesaler or retailer. The for- 
mer method is considered much the more satisfactory 
because it is easier to check up the reports and in- 
volves a smaller number of accounts. 

While the purpose of the gasoline tax is generally 
stated as obtaining funds for public highways, North 
Dakota and Georgia place the entire amount collected 
in the general fund to be appropriated as the legis- 
lature may see fit; Pennsylvania and Alabama credit 
one-half of the tax to the general fund and distribute 
the remainder to the various counties for road pur- 
poses. Montana gives the general fund four-tenths 
of the totai tax, the state highways two-tenths and 
the county highways four-tenths. New Mexico gives 
all to state highways except $15,000 for the state 
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fish hatchery. South Carolina distributes equal 
amounts to the general fund, the maintenance of 
state highways, and to county roads. Texas assigns 
one-fourth to the public school fund because of con- 
stitutional requirements and the balance to the state 
highways. The other twenty-eight states devote the 
entire gasoline taxes to highway purposes. 

A number of the states exempt from the tax all 
fuels for motors not employed on the highways, such 
as that used for propelling boats, running stationary 
engines, etc. Two-thirds of the states, however, have 
allowed no exemptions, apparently regarding the ease 
of administration and collection of the tax as out- 
weighing the few injustices that may result from its 
universal application. 

The constitutionality of the tax has been upheld in 
a number of recent decisions. An exception is that 
of the tax law of Louisiana which has been declared 
unconstitutional because the act refers to it as a 
license tax, whereas the method of carrying out the 
law makes it a sales tax in the opinion of the court. 

Based on the facts and figures collected, the Com- 
mittee estimated that the gasoline tax in the thirty- 
six states would yield $51,691,000 in 1924, but since 
this was based upon 1923 registration of motor ve- 
hicles, they considered it probable that the actual 
revenue might exceed this by four or five million 
dollars. 





City Gasoline Tax 

Garden City, Kans., has been levying a tax on 
all gasoline sold within the city since Septem- 
ber last, and Mayor H. O. Trinkle reports that 
objections to it are no longer heard. The city 
levies a tax of lc. a gallon, which is collected 
monthly on the sales of the previous month. 

The sales of gasoline within the city for June 
of this year exceeded those for the month of 
June last year, when there was no gasoline tax, 
so that apparently the tax is having no serious 
effect upon sales within the city. Up to the 
present there has been no friction between the 
city and any of the various oil companies that 
have filling stations there. During the first 
nine months the amount of tax collected was 
$2,800. 

The ordinance requires that the tax be paid 
by “every person, firm or corporation shipping 
or hauling gasoline into the city of Garden City, 
Kansas,. for the purpose of sale at wholesale or 
retail within said city,” and specifies that the 
money received from this license shall be used 
“only for the purpose of bringing to grade and 
improving the unpaved streets. of said city.” 





Sewer Rates in Fitchburg 


The city of Fitchburg, Mass., in 1922 estab- 
lished a new and uniform rate of assessment for 
sewers in all sections of the city. The rate es- 
tablished by the new order is lc. a square foot 
on land within 100 feet of the street line, plus 
20c. a front foot. This is estimated to return 
to the city about 75% of the average cost of the 
sewers exclusive of manholes and catchbasins, 
the remainder being paid by general taxes. 





Vor. 55, No. 8 





5, =— ~ . . 





















Aucust, 1924 PUBLIC 


Maintenance of New York 
State Highways 


$12,500,000 spent for maintenance in 

1923. Organization in nine divisions. 

Spring repair work. Surface treatment, 
patching and repairs. 


Prior to 1909 the highways of New York State 
received practically no attention in the way of main- 
tenance and their rapid deterioration was one of the 
contributing factors toward the formation of the 
State Highway Commission in that year. A main- 
tenance department was at once created and an 
appropriation of $1,500,000 for maintenance was ob- 
tained, This has been gradually increased until in 
1923 about $12,500,000 was spent. ‘The maintenance 
department has developed in both organization and 
operations, and its methods and results for 1923 
were described before the highway conference at 
Cornell University by A. W. Brandt, second deputy 
of the Bureau of Highways of New York State. 
rom his complete and very interesting paper the 
following outstanding points are abstracted. 

There are nine divisions, each in charge of a div- 
ision engineer, and each county is under charge of a 
county assistant engineer, a few of the counties hav- 
ing two assistants. Each of these has supervision 
over all general maintenance for a mileage varying 
from 80 to 250 miles in the different counties. Each 
county is divided into sections, each of whicli con- 
tains 10 to 30 miles of road, depending on type and 
general conditions. 

A foreman with a 1-ton truck is in charge of main- 
tenance of each section, aided by a skeleton gang 
consisting of two to six men, which can be increased 
to any desired number when necessary. In addition, 
there are 3-ton truck gangs in charge of a foreman 
with six to fifteen men, which are placed on sections 
known from experience to be bad and apt to cause 
trouble each Spring. These truck gangs are better 
equipped than the smaller ones for small resurfacing 
and reconstruction jobs. They may even be enlarged 
into reconstruction gangs for emergency projects. 

Finally there are the heavy maintenance gangs, 
which are similar in character and makeup to the 
truck gangs just described and usually have their 
headquarters in large communities where labor is 
available and from which a considerable mileage of 
the weaker type of roads radiate. They are used to 
supplement the other gangs, especially in recon- 
struction and resurfacing. In addition to the gangs, 
there are a few free trucks with only a driver, which 
are used by section foremen for transporting ma- 
terials and helping out on reconstruction work. 

As soon as the general Spring thaw begins, each 
patrolman with one or two helpers begins opening up 
ditches and culverts so as to drain the roads as rapid- 
ly as possible and prevent the formation of soft 
spots and frost boils. Where frost boils or large 
breaks occur, nothing can be done until the ground is 
drained out except to fill the holes temporarily with 
cinders, gravel or stone. 
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Where it is probable that a road will be recon- 
structed during the coming season, only light repairs 
are made to breaks of this kind. These consist of 
removing the broken section to the original subgrade 
and replacing it with a patch of the same thickness 
as the original road—usually a bottom course of No. 
3 stone and a top course of either penetration mac- 
adam or cold patch. The bottom course is rolled if 
the break is large enough to permit a roller to operate 
on it. [f a cold patch top is used, No. 2 stone is first 
mixed with either asphaltic emulsion or asphaltic cut- 
back and brought to within %-inch of the desired 
surface, the same bituminous material mixed with 
No. 1 stone being applied for the wearing surface. 
This is tamped or rolled when possible. When there 
are many breaks, it is impracticable to roll all of 
them, but the State is now using small 3-ton and 4- 
ton rollers and finds them very satisfactory for this 
work, 

If the break probably will not be repaired for sev- 
eral years, the broken section is entirely removed and 
the subgrade also to a depth sufficient to permit a 
6-inch or 9-inch foundation course of field stone, 
followed by two 3-inch courses similar to those for 
light repairs. 

Where a break is several hundred feet long, it is 
rebuilt with concrete when it is intended ultimately 
to repave the entire road with this material. In other 
cases, the repairs are made with bituminous mac- 
adam, penetration method. In these large breaks, 
plows, tractors, scrapers, trucks, etc., are used, and 
the bulk of the old road is removed by means of 
machinery, which is far more economical than hand 
labor. Here also a large 10-ton roller is used. 

A method which has given excellent results, and 
which is more economical, is the placing of a 9-inch 
run-of-bank gravel course entirely over the broken 
section, gravel being used that is of a quality that can 
be rolled compactly. On top of this is placed a wear- 
ing course of 3-inch penetration macadam. This con- 
struction is practicable where the road passes through 
open ‘country and the grade can be raised several 
inches without damage to adjacent property or any 
other objectionable features. Considerable of this 
work was done on the Albany-Binghampton main 
road a year ago, and Mr. Brandt was thoroughly con- 
vinced that it is practically as effective and much 
cheaper than taking out the old road and placing a 
new foundation course. 

1923 was the worst year the State has experi- 
enced, so far as broken pavements are concerned. It 
was estimated that at least 400,000 vards of pave- 
ment broke up under traffic last spring and was re- 
stored during the summer. 


TYPES OF PATCHING MATERIAL 


New York State uses four different kinds of 
patching materials—asphaltic cut-back, which is a 
mechanical mixture of asphalt and gasoline or 
naphtha ; tar cut-back, which is the same except that 
tar is used instead of asphalt; asphaltic emulsion, 
which is an asphalt suspended in water by means of 
a saponifying agent; and asphaltic binder. In the 
earliest spring repairs one of the cut-backs or binder 
is used exclusively, because they can be stocked along 
the roadside during the winter without freezing. 
During the balance of the year different practices 
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are followed by the different divisions. One of the 
divisions uses binder almost exclusively with excel- 
lent results. It is not so convenient as the cut-back, 
because it must be heated, and with equally skilful 
men probably as smooth a patch cannot be made as 
with cut-backs and emulsions, but it is more perma- 
nent and requires less maintenance. 

The cut-backs have been found as a rule the least 
satisfactory. Containing the same percentage of as- 
phalt as the emulsion, they are much thinner and a 
thinner coating of asphalt is left on the stone after 
the evaporation of the naphtha. A cut-back patch 
made in summer may require oiling before work is 
closed down for the season in order to waterproof 
it and prevent disintegration during the winter, but 
this dloes not seem to be the case with emulsion. For 
this reason, the cut-back, although it may be appre- 
ciably cheaper, is considered by Mr. Brandt less 
economical than emulsion. 

A decided disadvantage of the cut-back is that it 
dries very slowly and a crust forms over the top, 
retarding evaporation from the interior and leaving 
it soft. If the patch is deep and not sufficiently com- 
pacted, a heavy load may break through this crust 
and shove the material out of the break, this having 
occurred frequently. Where cut-back is being used 
in large quantities, the general practice is to mix it 
with the stone in a small mechanical mixer and dump 
it in storage piles, from which it is taken and applied 
to the patches several hours or even a day later. Un- 
less the material is spread out in a thin layer, how- 
ever, the interior of the pile will still be soft when it 
is used. In the case of emulsions, as soon as the 
mixture with the stone is made, the water separates, 
depositing the asphalt, which hardens within a few 
hours. 

For surface treatment, the department uses what 
it calls “T.C.A.,” or tar cold application, almost en- 
tirely. Mr. Brandt says: “While this may not be the 
best material, it is certainly the most fool-proof. Our 
experience with asphaltic oils a few years ago was 
unfortunate and disastrous. Our specification for 
what is known as light hot oil and which contains 
about 65% of asphalt, allowed at that time, out of 
35% of the solvent oils, a minimum of 18% of vola- 
tile, leaving a maximum of 17% of non-volatile slow- 
drying oils.” The asphalt companies persuaded the 
department to lower the minimum to 10%, with the 
result that the non-volatile oils fluxed the bitumen 
in the pavement and caused it to soften and shove 
under traffic. The specifications have now been 
changed so that a minimum of 25% of volatile is 
required, and Mr. Brandt believed that this would 
give much more satisfactory results. It has the dis- 
advantage of not being so adhesive to stone as tar, 
but this affects its use on bituminous roads very 
little, as the asphaltic oils will adhere closely to the 
tar already present. 

The department last year used for surface treat- 
ment asphaltic cut-back of the same specification as 
for patching. This is heavier than the other oils, and 
in cool weather did not flow readily from the nozzles. 
The specification for this year has been altered so 
that a larger quantity of gasoline will be used in the 
mixture, making it more fluid and adaptable to the 
surface treatment work. “The results of the use of 
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asphaltic cut-back seem to have been exceptionally 
good. Material applied in the morning of one day is 
entirely dry the next morning, and I am sure that if 
it were to be universally used, we would receive the 
heartfelt thanks of all motorists.” The principal dis- 
advantage in using asphaltic binder and light, hot oil 
is the necessity for heating it in order to get it out of 
the tank cars, but it is believed to be well worth while 
to buy small portable boilers for use in those locali- 
ties where steam cannot be obtained from factories. 

Repairing concrete pavements with bituminous 
patches, which is quite common practice, is consid- 
ered by Mr. Brandt to be at least only a makeshift 
and undesirable. The State expects this year to use 
for concrete repairs several small air compressors, 
together with non-rotating jackhammers and the nec- 
essary small drills and tools. In the case of broken 
corners or other broken sections, a rectangular or 
regular hole will be cut out, battering the sides so 
that it will be larger at the bottom than at the sur- 
face, and the subgrade will be excavated a few 
inches below the concrete. This will be filled with 
first-class concrete, struck off even with the old 
surface. 





An Unusual Highway 


Embankment 


Thick crust of salt necessitates use of 
special methods. 








What is known as the Wendover Road, ex- 
tending from the western edge of the Great Salt 
Lake desert, in Utah, to Wendover and the 
Nevada State line, is now under construction 
and when completed will close the last gap in 
another coast-to-coast highway. The route 
closely parallels what is perhaps the longest rail- 
road tangent in the country, a 40-mile tangent 
of the Western Pacific Railroad, the highway 
being only a little over a hundred feet from the 
railroad. 

This 40-mile stretch of desert road passes over 
a vast flat of salt-encrusted clay which becomes 
hard and white in summer but after storms is 
covered with several inches or even a foot or 
two of water. In some places the salt has a 
depth of three or four feet. The estimated cost 
of the road is about $400,000, which is slightly 
reduced by the special rates granted by the 
Union Pacific Railroad for hauling gravel from 
its pit at Dyke. 

The contract for the final stretch of road was 
awarded to N. E. Lamas on the salt section. 
Owing to the effect of salt on men and horses, 
machinery only, consisting of trenchers and 
draglines and the necessary conveyors, is being 
used for throwing up the fill, which averages 
two feet the entire length of the road. No iron 
or concrete culverts can be placed in the em- 
bankments and no nails or spikes used, and con- 
sequently wood box culverts of treated lumber 
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fastened with hard-wood pins are employed 
throughout the project. There are also six pile 
timber bridges, each of 12-foot span. 

The roadway is 24 feet wide across the top 
of the embankment and 42 feet wide on the bot- 
tom, with a slope of 3:1 on the south side of 
the road and 6:1 on the north. The railroad 
embankment provides sufficient protection from 
wave action on the south side, but on the north 
side wind and waves will have an unimpeded 
sweep of many miles. The northern slope is 
covered with gravel as a protection against wave 
action. 

Construction of the embankment on the salt 
section was effected entirely with the use of a 
trencher and conveyor, which was kept running 
24 hours a day, with only a small force of men 
to operate it. A series of trenches parallel to 
the road were excavated outside the limits of 
the roadway, the salt top being either wasted 
or used for filling some of the trenches already 
dug, while the underlying clay was elevated and 
conveyed to the roadway. This operation was 
continued even while the salt surface was cov- 
ered with a foot or more of water. Gravel for 
surfacing was delivered by the railroad in con- 
‘inuous windrows between the track and the road 
and conveyed from there to the roadway. The 
gravel surfacing is 18 feet wide, 8 inches deep 
at the center tapering to 2% inches at the edges. 





Highway Research 


Brief outline of report of Advisory 

Board on Highway Research of the Na- 

tional Research Council. Structural de- 

sign; road materials; finance; main- 
et tenance 





The National Research Council has published the 
proceedings of the third annual meeting of the Ad- 
viséry. Board on Highway Research, Division of En- 
gineering, National Research Council, in a volume of 
162 pages. The greater part of this matter is of 
much practical interest to highway engineers, and 
the reports of the several committes should be read 
by them carefully. 

The most extensive reports were tip 
the committees on economic theory of jShwe 
provemeg$#n structural design of rege 


c agise 
mmm ptenance. é 
As Brot the points brought out thats 
as being-midst interesting are touched On*below. 

Investigations have been made and are being cai 
tinued ‘exwind resistance to motor vehicles. 
set of experiments was made in which an automobile 
was fjgated on a raft in a large tank to eliminate 














friction and the pull due to the wind measured, the 
velocity of the wind being measured at the same 
time. Igregularities in wind intensity made accurate 
deducti6ns difficult and a wind tunnel has been built, 
the automobile being suspended on a platform in an 
enlarged section of the tunnel and a record kept of 
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the pull necessary to hold the platform at its normal 
position while air currents of constant velocity are 
forced through by a powerful fan. 

The effect of the type of road surface on the wear 
of the automobile tires is being investigated by an- 
other committee. Up to date most of the work done 
has been in developing methods and apparatus for 
obtaining the desired records. Reference is made 
to work done at the University of Kansas in 1922 
in which was determined the loss of weight of tire 
per hundred miles traveled over asphalt, brick and 
concrete. Calling the rear wheel wear on concrete 
100, the same wheel lost on brick 53.3% as much 
and on asphalt 27.2%; while the front wheels lost 
80.6 on concrete, 34.5 on brick and 15.3 on asphalt, 

Investigation is also being made of the cost of 
operating motor vehicles; rolling resistance and re- 
lated characteristics of roadway surfaces; and re- 
search on rubber tires. The last is being studied by 
the U. S. Bureau of Standards, in connection with 
other federal departments and tire manufacturers 
with a view to establishing a standard specification 
for purchasers and a method of making tests of tires 
that will give the desired information. 

The Committee on Structural Design of Roads 
dealt with the subject under the two heads of 
“Results of Research on Highway Design,” and 
“Problems for Further Research.” Under the first 
heading reference was made to tests carried on by 
the North Carolina State Highway Commission, the 
Illinois Department of Public Works, Iowa State 
College, The American Society of Civil Engineers, 
the Ohio State University and the U. S. Bureau of 
Public Roads. An interesting discussion is given by 
Dr. Strahan of Georgia on “Principles and Methods 
for Sand Clay, Topsoil and Semi-Gravel Roads.” 
He investigated a large number of roads of varying 
success and the materials of which they were con- 
structed, and classifies these as Class A-hard, Class 
B-medium and Class C-soft. In the Class A roads 
the proportionate amount of clay varied between nine 
and eighteen per cent as against ten to twenty-five 
per cent in the “C” roads; the silt varied from 0 
to 15% as compared to 10 to 20% in the “C” roads; 
the total sand varied from 65 to 80% as compared 
to 55 to 80% in the Class “C” roads. Perhaps the 
most important comparison is that of the size of the 
sand; that in the Class A road showing 45 to 60% 
above No. 60 sieve size, while in the Class C roads 
only 20 to 30% exceeded that size. “Coarse material 
above No. 10 sieve has a decided influence on. the 
durability, hardness and smoothness of the.surface. | 
Ten per cent of such hard, gravelly material with a 
Class B soil mortar justifies reporting the whole as 
a Class A material.” In the case of Class C roads, 
long heavy rains soften the surface so that wheel ruts 
two or more inches deep may appear «ufider heavy 
vehicles and fine sand is washed down the steeper 
grades and into the side ditches. Class A roads do 
not materially soften except where the water stands 
for a long time in depressions, and wheel ruts 
rarely exceed 1-inch in depth. 

Relative to the problems offered for further re- 
search, the Committee names twenty-nine. Among 
‘hese are: Study of elastic properties of subgrade 
soils ; the effect of longitudinal reinforcing on trans- 
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verse temperature cracks in a Portland cement con- 
crete slab; the effect of an asphaltic top course on a 
Portland cement concrete base in changing the 
magnitude or rate of vertical motion due to tempera- 
ture changes; need of dowels in the 2-section pave- 
ment; the increment of strength added to pave- 
ments by thickened edges; further study of beneficial 
effect of admixtures on plastic subgrade and the 
depth required. 

The Committee on the Character and Use of 
Road Materials had considered twelve problems deal- 
ing with tests of concrete, grading of aggregate, the 
Jones-Talbott rattler, effect of grading mineral 
aggregates on sheet asphalt, etc. Discussing the 
methods suggested for grading aggregate such as the 
fineness modulus and surface area methods, the 
statement is made: “It can be shown that with 
materials from a given source these various functions 
have definite relations with each other, but that with 
random materials from different sources no such 
definite relation obtains. It is probable that equival- 
ent concrete mixtures can be designed by each 
method for aggregates generally similar, but varying 
in grading.” 

Concerning most of the other problems very little 
is reported except to state the present condition of 
the research. Concerning the effect of grading of 
mineral aggregates on sheet asphalt and bituminous 
concrete construction, relative to deformation of sur- 
face under traffic, it is said: “It is surprising that so 
little conclusive research has been carried on in this 
field. All investigators emphasize the need of more 
information. The committee considers this a very 
important field for research.” 

The Committee on Highway Traffic Analysis sum- 
marizes information obtained from traffic surveys 





FIG. 1. 


PRESENT CONDITION: ONE LINE OF 
MOVING TRAFFIC. 
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made in Connecticut, Maryland and several other 


states. 
Concerning crack fillers for concrete pavements, it 


‘is reported that a satisfactory light colored filler at 


a reasonable price has not been developed, and it is 
believed that the demand for it has largely disap- 
peared since the public has become accustomed to 
the black streaks of tar filler in concrete roads. Re- 
ference is made to an extensive test of crack fillers, 
including three tars, nine asphalts and blown oils, 
one emulsified asphalt and one light colored filler, 
being carried on by the Iowa Highway Commission. 

The above merely touches the high points of the 
reports presented at this meeting, and those interested 
are urged to consult the full proceedings as published 
in the March Bulletin of the National Research 
Council. 





City Replanning 





Proposal for relieving street congestion 

by parking inside building lines and 

placing sidewalks level with second 
floor. 





This subject was discussed by Harvey W. Cor- 
bett, a New York architect, in an address before 
the Engineers Club of Philadelphia and the Phil- 
adelphia Section of the American Society of 
Civil Engineers, in which he proposed plans for 
relieving traffic congestion by changes in build- 
ings and in street cross-section rather than in 
street lay-out. 











FIRST STEP—ELEVATED 
SIDEWALKS. 


FIG 2. 
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FIG. 5. DEVELOPMENT COMPLETE, WITH 
UNDERPASS AT STREET CORNERS. 


He gave it as his opinion that in New York 
the chief congestion was in the 60-foot cross 
streets, and that the vans and trucks chiefly re- 
sponsible for it were vitally necessary to the 
commerce of the city; that provision must be 
made for their standing while loading and un- 
loading. 


In relieving congestion, his remedy would be 





SECOND STEP: PARKING INSIDE 


FIG. 3. 
BUILDING LINE. 
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to divide the traffic into three classes, rail, wheel 
and foot, and separate these classes. Since the 
area devoted to streets can not be greatly in- 
creased (there is already one acre of streets for 
each two acres of buildings in the 42nd Street 
district), the separation must be vertical rather 
than horizontal, the rail being placed under- 
ground, the wheel on the surface, and the foot 
(being the lightest) in the air. The elevated 
sidewalk would be carried on cantilevers sup- 
ported on posts a few feet from the building 
line, as in Fig. 2, and at the level of the second 
floor of the building, where there would be en- 
trances. This would allow side parking on the 
ground level and three lines of moving traffic 
instead of one. When more room is needed, 
parking outside the building line would be pro- 
hibited, and owners of buildings would be re- 
quired to provide parking space inside the 
building line, as in Fig. 3. (This would be im- 
possible while the sidewalk is at street level, 
said Mr. Corbett; but there are probably several 
score of instances of such construction already 
to be found in the city.) 

The next step would be to place the sidewalks 
also inside the building line, so as to give more 
light and air in the street, and carry them across 
intersecting streets at the same level, as in Fig. 
4. This having been done, grade crossings of 
roadways can be eliminated by undercuts, as in 
Fig. 5. Then six lines of traffic could continue 
without stop where one line now winds a tortu- 
ous way between parked cars and is stopped by 
cross traffic every few streets. 

Mr. Corbett does not believe human beings 
can be made to deconcentrate, but that in the 
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4. THIRD STEP: INTERIOR SIDEWALKS 
AND STREETS BRIDGED. 
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ideal business district of the future as many will 
and should occupy a square foot of land as is 
consistent with good sanitary conditions; and 


trafic arrangements must be made accordingly. 





Surfacing With Rock Asphalt 


An experiment in the use of a thin covering of 
rock asphalt on waterbound macadam roads has 
been conducted on a road in Franklin county, 
Kentucky, by the Maintenance Division of the 
State Highway Department. John S. Dawson, 
engineer of maintenance, describes the treat- 
ment as follows: 

“Prior to the placing of the rock asphalt the 
road was thoroughly cleaned and the voids well 
opened by brooming; then an application of light 
tar at the rate of one-fourth gallon per square 
yard was made. The tar was allowed to pene- 
trate thoroughly into the macadam, and the road 
to become thoroughly dry before the next step. 
The rock asphalt was then spread from piles 
dumped at convenient intervals along the center 
of the road and carefully raked to a thickness of 
one inch loose. It was then rolled with a ten- 
ton roller (a five-ton tandem roller is recom- 
mended) until the «asphalt was compacted, care 
being exercised not to roll the material exces- 
sively. It was found by experience that three 
times over with the roller was sufficient. 


“Some difficulty was experienced in keeping a 
strip of rock asphalt from breaking off at the 
edges under rolling or traffic and being lost by 
disintegration. This was overcome to a large 
extent by painting a strip of the macadam about 
twelve inches wide along each edge with an as- 
phaltic cement cut back with gasoline, which 
acted as an additional binder between the stone 
and asphalt. After rolling the rock asphalt, each 
edge was feathered by means of a cold hand 
tamp. 

“A total of 1,480 square yards of road surface 
was covered with rock asphalt spread at the 
rate of twenty-nine square yards to the ton. 
The cost, including material, hauling, spread- 
ing and rolling, was 47 cents per square yard of 
road surface covered. To this should be added 
the cost of surface cleaning and placing the tar 
prime coat, which was 4 cents per square yard, 
making a total of 51 cents per square yard for 
the completed work. A compacted thickness of 
approximately three-fourths inch of rock as- 
phalt was obtained. 

“The work was done in October, 1923, and has, 
since completion, been subjected to a heavy traf- 
fic. It is reported (April, 1924) to be making 
a good showing, which seems to justify an esti- 
mate of its life at eight years. Should this be 
the case, the cost will average approximately 
6% cents per square yard per year, which I con- 
sider a very reasonable cost for the type of sur- 
face obtained. 

“Although this is a little lower than the cost 
for surface treatment, which for the calendar 
year 1923 averaged 6.8 cents, yet it is too soon 
to draw any very definite conclusions. Rock 
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asphalt used in this manner has the decided ad- 
vantage over surface treatment of interrupting 
traffic once in probably eight years as compared 
with four to eight times in the same period for 
surface treatment. 

“The outcome of the experiment will be 
awaited with considerable interest on the part 
of the public as well as the Road Department. 
Although this attempt may not prove satisfac- 
tory, it will certainly throw considerable light 
on the situation and be of material help as a 
guide to further experimentation.” 





Diagonal Joints in Concrete Roads 


A road of reinforced concrete known as the 
Kingston By-pass Road is being built in Eng- 
land with the unusual feature of diagonal joints. 
It is laid in slabs the full width of the road and 
14 ft. long, the joints being placed at an angle 
of 60 degrees with the curb. This, says W. P. 
Robinson, county surveyor, is “to obviate two 
wheel-loads of any vehicle striking the joint at 
the same time, thus reducing the stress along 
the edge of the bay, and to reduce the resistance 
to expansion of the concrete, thus assisting in 
eliminating the tendency to bulging and crack- 
ing of the concrete due to expansion. The re- 
inforcement was carried through the joints to 
ensure equal settlement for contiguous bays.” 

“The filling to form the embankments was 
being consolidated by caterpillar tractors, which 
were very effective for this purpose.” 


Traffic Problems and 


City Planning 


In the June issue, under the headings “Traffic 
Problems and Suggested Remedies,” “Width of 
Streets” and “City Planning” we gave a sum- 
mary of information obtained, by means of ques- 
tionnaires, from city engineers. Since the com- 
pilation of the information given therein and the 
tables in that issue we have received eighteen 
more replies, and below we summarize the in- 
formation given by them. The cities included 
in this supplementary list are: Santa Barbara, 
Calif.; La Porte, Ind.; Augusta, Me.; Webster 
and Westfield, Mass.; Flint, Hamtramck and 
Muskegon, Mich.; Virginia, Minn.; Biloxi, Miss. ; 
Springfield, Mo. ; Chillicothe and Cuyahoga Falls, 
O.; Woonsocket, R. I; Sioux Falls, S. D.; Gal- 
veston and San Antonio, Tex.; and Sheboygan, 


Wis. 





STREET PROBLEMS DUE TO TRAFFIC 


Seven reported that their most important 
problem was narrowness of roadway; five, park- 
ing; two, intersections with poor visibility; and 
one reported each of the following: Poor street 
plan, street car tracks, pavement destruction by 
trucks, and lack of a sufficient number of im- 
proved streets, thereby causing concentration on 


a few. 
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REMEDIES SUGGESTED 


The remedies suggested included widening 
streets (by 4 city engineers); widening road- 
ways (by 3); more streets parallel to the main 
thoroughfare (3); rounding corners for visibil- 
ity (3) (one, so as to give view for 150 feet up 
to the intersecting street); parking places (1); 
one-way streets (1); and eliminating autos and 
left-hand turns from congested district (1). 

To accommodate increasing traffic, H. C. Mc- 

















SEPARATION OF ROADWAY GRADES AT 
INTERSECTION. 


Clure, city engineer of Flint, Mich., recommends 
separation of grades at the intersections of 
crossings of heavy-traffic highways, with suffi- 
cient widening of streets near the corners to 
permit of the grade separation. 

Archie E. Ranny, city engineer of Coyahoga 
Falls, O., suggests that merchants, instead of 
blaming the city engineer for not providing, for 
parking purposes, ground space (which is lim- 
ited), utilize some of their own space (which 
extends from the center of the earth to the stars) 
for this purpose for their customers; predicting 
increased business for those who do this. 


WIDTH OF STREETS 

The width of business streets in the various 
cities ranges from 33 feet to 100 feet, and main 
thoroughfares, 36 feet to 100 feet.» Nine report 
the average width of business streets less than 
of main thoroughfares; 5 that it is greater, and 
} that it is the same. 

Residence street widths range from 26 feet 
to 120; most, however, lying between 40 and 80 
treet. 

Seven cities had widened some of their streets 
because of increasing traffic at costs varying 
‘rom $9,000 to $2,000,000. Three have widen- 
ing now under construction at costs estimated 
t $80,000 to $500,000; while five propose wid- 
ening one or more streets at costs of $15,000 to 
*500,000. 

CITY PLANNING 


Thirteen of the cities have planning commis- 
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sions or bodies with city planning functions, but 
6 have as yet had no comprehensive city plan 
prepared, 4 have plans now under way, one had 
a plan prepared in 1923 and one in 1920. 

In only four cities have any parts of the plans 
been carried out; in one, parks; another, zon- 
ing; a third, street widening, and the fourth, 
street widening and sewers. None have made 
any official plan for future street layout. 

In five, traffic counts have been used in street 
planning (in one, made by the Police Depart- 
ment), and in 7 special studies have been made 
of traffic conditions. 





Miscellaneous City Paving 

The amounts of sheet asphalt, bituminous con- 
crete, bituminous macadam, rock asphalt, brick, 
stone block, concrete, macadam and gravel pave- 
ments laid in 1923 by nearly five hundred cities 
have been given in tabular form in recent issues 
of Pustic Works. A number of the cities laid 
cther kinds of pavement, and the amount and 
cost of each are given in the paragraphs below: 

Asphalt block was laid at St. Petersburg, Fla., 
45,000 sq. yds., costing $140,000; Orange, N. J., 
3,055 sq. yds., costing $12,942; South Orange, 
N. J., 28,000 sq. yds.; Batavia, N. Y., 0.17 mile, 
costing $17,366 (including grading, curb and 
other improvements) ; Rochester, N. Y., 5,051 sq. 
yds., costing $19,800 (surface and base) ; Urbana, 
O., 21,000 sq. yds., costing $98,000 (including 
base, grading, curb and sewers). 

Vibrolithic was laid at Muscatine, Ia., 4,106 
sq. yds., costing $10,265; Yankton, S. D., 106,595 
sq. yds., costing $256,000; Aberdeen, S. D., 
114,000 sq. yds., costing $279,500. 

Creosoted wood block at Minneapolis, Minn., 
70,133 sq. yds., costing $355,552 (surface, base 
and grading); New York City, 0.2 mile, costing 
$24,219; Dayton, O., 9,325 sq. yds., costing $4.50 
per sq. yd.; Knoxville, Tenn., 3,188 sq. yds., cost- 
ing $5,442 (including base, grading, curb and 
sewers); Seattle, Wash.; Beloit, Wis., 11,360 
sq. yds.; Madison, Wis., 22,698 sq. yds., costing 
$4.50 per sq. yd. 

Willite at Rochester, N. Y., 25,584 sq. yds., 
costing $77,250 (including base) ; Oklahoma City, 
Okla., 12,671 sq. yds., costing $50,954 (entire im- 
provement); Connellsville, Pa., 3,466 sq. yds.; 
Greensburg, Pa., 30,879 sq. yds., costing $60,213; 
Scottdale, Pa., 2,588 sq. yds., costing $4,918; 
Knoxville, Tenn., 1,166 sq. yds., costing $6,500. 

Amiesite at Allentown, Pa., 1,128 sq. yds., cost- 
ing $3.35 per sq. yd.; Hazleton, Pa., 2,505 sq. yds. 

National at Burlington, Vt., 17.9 miles. 

Cinders at Conneaut, O., 36 miles; Burlington, 
Vt., 5,556 sq. yds., costing about $1,000; Kau- 
kauna, Wis., 3,000 sq. yds., costing $749 includ- 
ing grading. 

Shell at Houston, Tex., 110,881 sq. yds., cost- 
ing $88,402 (entire improvement). 

Plank at Aberdeen, Wash., 0.16 mile, costing 
$4,000. 

Other kinds of pavement built in previous 
vears but not during 1923 include Hassam (at 
Selma, Ala., Kansas City and Wichita, Kans., 
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Niagara Falls, N. Y.) ; bitoslag (Meriden, Conn.) ; 
sand-clay (Pensacola, Fla.); dolarway (Poca- 
tello, Ida., Walla Walla, Wash.) ; bitulithic (Po- 
catello, Ida.); westrumite (Hammond, Ind., 
Wichita, Kans.) ; untreated cedar block (Detroit, 
Mich.); iron ore (Iron River, Mich.) ; imperial 
(Kansas City, Mo.); cobblestone (Geneva, 
N. Y., Altoona, Pa., Reading, Pa., Danville, Va., 
Lynchburg, Va.); granulated slag (Kent, O., 
Scottdale, Pa.); bitustone (Nashville, Tenn.) ; 
bois d’arc block (Paris, Tex.); shale (Sheridan, 


Wyo.). 





— - 


Sewage Sludge as Fertilizer 


The use of sewage sludge as fertilizer was one 
of the subjects of which a study was made in 1923 by 
the Bureau of Sanitary Engineering of the Maryland 
State Department of Health. Experiments carried 
out, it is reported by Abel Wolman, chief engineer 
of the Bureau, indicate that “in a sewage sludge free 
to undergo normal digestion the typhoid fever bacilli 
will survive probably less than 10 days. The speed 
with which the typhoid and dysentery bacilli die de- 
pends upon the moisture content and reaction of the 
soil and upon the nature and abundance of other 
flora. In a dry or acid soil, either moist or dry, most 
of the pathogenic bacteria will die within ten days. 
“It has not been possible to determine the length 


PUBLIC WORKS 












Vor. 55, No. 8 


of time tuberculosis bacilli will survive in sewage 
sludge, because of the difficulties encountered in their 
isolation. They may have a greater viability than 
the water borne types. It is doubtful, however, that 
the tuberculosis bacilli would survive more than the 
7 days digestion period established in the inves- 
tigation. . . . 

“The laboratory evidence of recent date would 
appear to indicate that, if sewage sludge is held in 
a sludge digestion tank for a period not less than 10 
days, its application to the soil for fertilizer purposes 
might be carried out without detriment to the public 
health through the possible dissemination of veg- 
etable borne disease.”’ 

This investigation was made in connection with 
the use of sludge from the Baltimore treatment 
plant, and regulations prepared for the use of it 
providing that only such sludge be delivered to 
farmers as has undergone digestion for at least ten 
days, that it be carted in watertight vehicles, used 
on ground only before the crops are planted and not 
brought into direct contact with growing vegetables ; 
that a permanent record be kept by the city of all 
sludge taken, giving date, amount taken, by whom, 
and location of farm on which used. The city to 
make regular inspection of farms where sludge is 
used during use, and refuse further sludge to any one 
violating the regulations; and permit inspection of 
the records at any time by the proper authorities. 





Dewatering Activated Sludge* 








Apparatus and Methods Employed in the United States and Results 


Obtained in Operating and Test Plants 








The experience in the United States on de- 
watering activated sludge has been acquired 
principally in testing stations built at Chicago, 
(Tannery, Packingtown and Corn Products), In- 
dianapolis, Milwaukee, Urbana, (Illinois State 
Water Survey) and New Britain, Conn., and at 
actual operating activated sludge plants at Hous- 
ton (Texas) and Chicago (The Sanitary District) 
each of which have two plants in operation, 
(Table 1 and 2). 

The difficulties of dewatering are chiefly due 
(1) to the physical condition of the solids which 
retain very tenaciously the water, (2) to the 
large volume of sludge to be handled and (3) 
to the importance of removing practically all 
the solids from the sludge. 

Briefly the problem is to take a sludge con- 
taining from 98.5 to 99.5 per cent water and 
reduce the water content to 80 per cent or less, 
the resulting cake being then heat dried to a 
moisture content of 10 per cent. Various types 
of apparatus or treatment have been tried. These 
may be ciassified as follows: 





*Paper presented to the International Conference on Sanitary 
Engineering, held in London, July 7, 1924. 
tSanitary Engineer, The Sanitary District of Chicago. 





By Langdon Pearse + 





Primary Removal of Water. 
1. Air drying on prepared sand beds. 
2. Filtering. 
1, Through fine wire mesh (Maclachlan). 
2. Through filtros plates. 
3. Through absorbent material. 
3. Filtering with aid of additional pressure. 
a. Hydraulic pressure applied to liquid. 
1. Chamber or leaf filter press. 
2. Kelly filter. 
b. Pydraulic pressure applied to bags. 
1. Worthington. 
2. Berrigan. 
c. Vacuum filters. 
1. Rotary leaf or American. 
2. Rotary drum or Oliver. 
4. Centrifuge. 
a. Intermittent. 
b. Continuous. 
5. Flotation. 
6. Spraying (Bailey). 


Secondary Removal of Water. 
1. Rotary Heat Dryer. 


a. Direct. 
bd. Direct—Indirect. 
c. Steam. 


2. Travelling Belt Dryers. 


Activated sludge dewatering is not to-day a 
problem of finding suitable machinery so much 
as of properly conditioning the sludge itself. By 
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TABLE 1 


Data on Activated Sludge in the U. S. 


————Plant Data 














Aera- Re-Aera- Cu. ft. ————Sewage————_ Effluent————_ 
tion tion air Susp. matter B.O.C. Nitrates B. O.C. 

Name hours hours per gal. p. p. m. p. p.m. p. p.m. p. p. m. 
Oe eee eee 4 to 5 as 1.3 90 to 130 aie dune orm 
Indianapolis ..... +6 r 0.6 to 1.0 190 to 310 156 
Milwaukee ...... +6 1.5 244 =i 
Houston: 

North Side .... 2% 3% 1.6 192 176 1 to 16 

South Side .... 3% 44 24 Zs ane 
Chicago (Sanitary 

District) : 

Packingtown .. 9 3.5 605 990 0 to 7. 33 to 112 

Tannery ....... 10 3.0 350 300 to 400* 0 to 20 jane 

Corn Products . 12 ae 3 to 4 196 400 to 960 0 to 20 

eee 4 eae 0.8 to 1.0 66 to 90 70 to 100* lto 3 ened 

Des Plaines ... 4 to 5 . 1.2 142 122* {4 to 12) 8.5 to 17 

| Avg. 8.9 § 
+ Design basis. *5 days at 20 deg. C. 
TABLE 2 
Data on Activated Sludge in the U. S. 
— Sludge from Tanks— —— 
— Per Cent. on Dry Basis— Lb. per 
Name Fixed Volatile N P.O; mil. gal. 

i at ce ain sd tr tiene ae hd ieee i. ea 5.1 3 740 to 1150 
 ERETEE GT Ie FE AE Oe ET ee Pe eT Pee - - oi - 1152 to 1656 
hs. cia une mgiwisch aioe eates y+ Oeeensinneaausiowe 37.1 62.9 4.64 2.3 2000 
eee te a een saws e eee ewe 37.1 62.9 4.64 1.9 ies 
Chicago (Sanitary District) : 

CE Ch cpcdeecnedateddeneenckeundbbereeaterene 37.4 62.6 4.2 2.7 1900 to 2400 

a irnthvnendentetiabbidendesbsenonss makes 50.6 49.4 2.2 on 2260 

65 toad aedeucmink ssp ieneueine 25 75 6.0 5.5 785 

oe ans a sahipdighboeaas +e kaa ae eRen awed ae - 4.5 nv 400 

TE oh Gccsn th acdekchateseooeaweuieerewcedn 45 55 5.0 4 650 








conditioning is meant both the control of the 
activated sludge process as well as any supple- 
mentary treatment given by adding chemicals 
with or without heat. A sludge from a system 
producing a well nitrified effluent (5 to 10 parts 
per million) works better than a sludge from 
a system producing a low grade effluent, (under 
5 p.p.m.). The moisture content of the sludge 
also has a bearing on its behavior. At times it 
has proven advantageous at Chicago (Des- 
Plaines) to dilute the sludge with effluent or 
clean water to bring the water content above 
98.0 per cent. 

Precipitation or sedimentation have not proven 
very helpful, except to reduce the first bulk of 
water. Seldom has the sludge gone below 97 
per cent in the Sanitary District experience. 

The admixture of an inert material like fullers’ 
earth to coagulate or hasten absorption has not 
proven successfully and may injure the fertilizer 
value of the sludge by dilution. The use of 
garbage tankage or screenings has been sug- 
gested, to add fibre. Screenings mixed in have 
proven somewhat helpful at Chicago, (Pack- 
ingtown). 

The Sanitary District has endeavored to press 
activated sludge without heat. Under the con- 
ditions at Calumet and DesPlaines with cold 
sludge, the use of sulphate of alumina (4 to 10 
!b. per 1,000 gal. of 98.5 per cent sludge) has been 
helpful and far more beneficial than sulphuric 
acid, (3.8 to 5.3 cc. per gal.). At Milwaukee, 
acid with heat has proven most productive dur- 
ing cold weather but sulphate of alumina has 


been almost as useful. The experience to date 
indicates the necessity of actual trial of the 
sludge. 

Winter vs. Summer Results. 

At Milwaukee, considerable difference is re- 
ported in the behavior of the sludge in the 
presses, between winter and summer, which will 
be met by heating the sludge in the colder 
weather with a maximum heat in February of 
155 deg. Fah. At Chicago the efficiency of the 
pressing has been but slightly less in winter than 
summer. 


Comparison of Press Types. 

The comparison of press types is dependent 
on the sludge to some extent. A comparison of 
the presses in use at Chicago may be of interest 
as typical. 


Filter Cake Pvedaeed Cycle 

Press of Filter area sq. ft. Lb P.C. Moist Hours 
a 1,815 4,400 78 7 
Worthington .,.... 1,440 3,500 76 5 
EE nacacsawe 3,520 10,000 78 8 

SE <covuwcuecaen 495 1,400 80 per hour 


Amount of Sludge. 
The amount of sludge to be handled has varied. 


Chicago 
Des Plaines *Calumet Milwaukee 
Period of Aeration.... 4.5-5 
Maximum ........ 6.8 
Minimum ......... 2.4 
Air cu. ft. per gal... 1.2 08 to 1.0 
Maximum ........ .& 
Minimum ......... 0.8 


*Handling raw sewage. 
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Settling, Gal. per sq. ft. 


Per 24 hrs........ 1,000 1,540 
Maximum ........ 250 
Minimum ......... 1,300 
Sludge, Gal. per mil. gal. 5,100 2,300 5,000 to 20,000 
Per Ct. Moisture... 98.5 98 
Lb. per mil. gal..... 650 400 


Air Drying. 

Except at Indianapolis air drying has not 
proven desirable. In the Sanitary District tests, 
the Packingtown sludges dried slower than Im- 
hoff sludge, the latter requiring from 4 to 7 days. 
The best air-dfying record to spadable condi- 
tion being 7 days on activated sludge. At Indian- 
apolis considerable amounts of fibrous material 
from packing houses and canneries are present. 


Filtering. 

Filtering through fine wire mesh, 30 to 60 
meshes to the inch, and through paper mill felt 
has been tested by the Maclachlan Company as 
part of a process using SO, as a conditioning 
reagent. The reports so far are inconclusive. 
At Houston encouraging results were reported 
as against discouraging results at Pasadena. The 
paper mill device has been abandoned. 

Filtering through filtros plates was tried by 
Prof. Bartow at Urbana, on a filtering wheel 
with and without a vacuum. The sludge appears 
to have stopped the surface pores. The experi- 
ments were abandoned. 

Filtering through absorbent material such as 
garbage tankage has been tried at Chicago. The 
results indicate that the tankage acts as a sponge. 
Consequently the retention of the water nega- 
tived any result. 

Filtering With Aid of Additional Pressure. 

Additional pressure is created by hydraulic 
pressure applied to the liquid forcing it into the 
filter chambers or applied to the sludge in bags, 
and by vacuum on the effluent side of the filter- 
ing medium. 

Where the hydraulic power is applied to the 
liquid, chamber or leaf filter presses have gener- 
ally been employed. Various types of leaf have 
been tried at Milwaukee, using drainage surfaces 
made with grooves or pyramidal projections, and 
at Chicago (Buckley) with a perforated plate 
drainage against the bag (120 plates each 36 x 36 
in.). Ribs were also provided. Working up to 
120 Ib. per sq. in. on a cake 1 inch thick, break- 
age of cloths has occurred. 

In the Kelly press, the filtering cloths are 
stretched on a frame, and set inside a cylinder, 
which is filled with liquid and pressure applied. 
The filtrate passes out through the inside of the 
frame. The difficulty in this type has been to 
produce a dry cake. 

Where hydraulic pressure is applied to bags, 
two types have developed, both invented by J. 
J. Berrigan, one called the Worthington with 
bags filled at the top, suspended between built 
up steel drainage sheets and squeezed by large 
platens worked by a toggle joint; the other the 
Berrigan, with bags filled from the bottom, sus- 
pended between built up drainage sheets of hard 
wood slats squeezed by pressure applied directly 
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on the heads of the press. The Worthington 
press has been tried: at Milwaukee. Both types 
are in use at Chicago (DesPlaines River), the 
Worthington press holding 18 bags on platens 
5 x 8 ft., and the Berrigan Press holding 80 to 
120 bags with platens 4 x 6 ft. The bags are 
filled and squeezed by dry pressure. When the 
cake has formed the bags are opened at the 
bottom. The cake drops out. The advantage of 
the latter form (Berrigan) is the ability to con- 
trol the thickness of the press cake, and the 
direct squeeze, making a simple apparatus. 
Vacuum Filters. 

There are two principal types of vacuum filter 
on the market, differing largely in the method 
of supporting the filtering surface, in each case 
not quite half submerged. In the American fil- 
ter, rotating leaves are used, supported on a 
heavy hollow shaft. The cloths are filled in 
by segments. This type is built up to 14% ft. 
diameter with 8 discs. In the Oliver type, the 
cloth is stretched on a built up drum and held 
down by spirally wound wire. A vacuum is 
produced by suitable pumps on the effluent side 
of the cloth, so that as the wheel or drum slowly 
revolves through the sludge, the solids adhere 
to the surface. Steam or air under pressure may 
be introduced during a portion of the cycle on 
the under side of the cloth. The cake is % to 4% 
inch thick with a moisture content higher than 
for the other presses. The Oliver filter at Chi- 
cago (Calumet) has a unit drum 11 ft. 6 in. in 
diameter by 14 ft. long. 

Centrifuge. 

So far the only tests made on centrifuges have 
been at Cleveland and Milwaukee. At Cleveland 
a few simple tests were made with an inter- 
mittent centrifuge, the sludge being placed in 
bags. At Milwaukee a continuous solid bowl 
type was tested of the Basco-ter-Meer type. 
This machine apparently lacked capacity to re- 
move the solids when operating at any consid- 
erable production. When operated to produce 
quantity, the finer solids passed through and 
caused trouble in the system. A revised machine 
is expected for trial at Chicago (Calumet). 


Flotation. 

Flotation is an attempt with or without heat to 
coagulate and float the sludge to the surface for 
ready removal. At Fortworth on packing house 
sludge, small amounts of acid (sulphuric) proved 
very effective on cold sludge, producing remark- 
able coagulation, with an underlying clear liquid. 
Such results have not been duplicated elsewhere. 
However, acidulation with heat was tried ex- 
perimentally by the Dorr Company at Urbana 
and New Britain with some success. Enough 
acid was used to produce an acidity of 25 parts 
per million. Heat was then applied to raise the 
temperature to 50 deg. C. The process requires 
accurate constant control and to date has not 
met favor, largely because the moisture content 
has not been reduced below a range from 85 to 
90 pe1 cent. (New Britain), or 90 to 93 per cent. 
(Milwaukee). At New Britain and Milwaukee 
large losses of solids were reported. 
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Secondary Removal of Water. 
The preparation of the sludge cake for com- 
mercial distribution necessitates the reduction of 
the moisture below 10 per cent. and sizing 
material to pass through an 8 mesh sieve. 

To reduce the moisture drying is available 
either by exposure to the air or by heat dryers. 
Air drying as such is practicable only on a very 
small scale with thin cake such as comes from 
the vacuum filters. Heat drying is practicable 
on a large scale with either the direct type 
(Buckeye at Houston) or the direct-indirect 
(Atlas at Chicago). In the latter the dryer shell 
is enclosed in brickwork. Air is admitted 
through parts on the dryer walls. The fuel used 
is generally coal, though oil is used at Houston. 
The dust is arrested by a cone bottomed settling 
tank or cyclone, followed at Houston by an air 
washer. 

The control of the dryer is important to pre- 
vent balling of the material to be dried. In the 
Sanitary District installations the sludge cake is 
fed into a closed system, the wet cake being 
mixed by a worm with dry sludge. This reduces 
the moisture in the material entering the dryer 
below 40 per cent. When running the tempera- 
ture is from 1100 to 1600 deg. F. at the inlet and 
from 250 to 300 deg. F. at the stack. So far the 
best test run has been an evaporation per pound 
of combustible of about 9 pounds of water, but 
when running the evaporation drops off, averag- 
ing under 5 pounds. 

This apparatus is not run continuously, but is 
kept hot and only operated by day. Hence better 
results are expected on a large plant. Consid- 
erable balling results which necessitates grind- 
ing, either in a Williams (hammer) crusher or 
in a Brown (disc) mill. Experiments are pro- 
posed on shredding or disintegration to reduce 
or eliminate the balling. 


Filter Cloths. “a 

The filter cloth is varied by the individual 
preference of the various apparatus makers. In 
general, however, the trend is to the use of duck 
(about 13 oz. twill) on vacuum drum filters and 
of burlap (from 8 to 12 oz.) on bag filters and 
some plate presses. The burlap bags last from 
30 to 45 days. The duck on the Oliver filter at 
Calumet has lasted about 30 actual working days. 


Cost Data. 


Cost data on the Sanitary District operations 
are not yet available, and as obtained would be 
of little value, because the apparatus installed 
has much greater capacity than is actually 
needed. Further the overhead of operating ‘la- 
bor is greater for the same reasons. Labor sav- 
ing devices available to a large installation were 
not installed to facilitate changes in methods and 
apparatus. 

At present, however, the cost of manufacture 
is greater than the selling price of the finished 
product, $15 per ton. On a large scale the cost 
of manufacture may be brought below $15 per 
ton, as estimated at Milwaukee. 
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Industry 


A “National Museum of Engineering and In- 
dustry” appears to be assured, one million dol- 
lars having been provided, and a campaign was 


started on July 10th for raising an additional 
nine million. The president of the new organi- 
zation, with headquarters in the Engineering 
Societies Building, is Dr. Elihu Thompson, who 
on July 5th received the Kelvin Gold Medal from 
the Royal Society of London. The vice-presi- 
dents are Dr. Edward G. Acheson, Dr. Leo H. 
Baekeland and Dr. Edward Weston. H. F. J. 
Porter is secretary. 

In cooperation with the Smithsonian Institute, 
the new organization is planning to erect on its 
grounds in Washington a building to house the 
original models and early inventions and the 
records of constructive achievement of pioneers, 
inventors and engineers in the development of 
transportation and industry. In addition to the 
central collection at Washington, special col- 
lections such as replicas of the historical exhib- 
its will be placed at other points and machinery 
for modern processes will be placed in affiliated 
museums in industrial centers of every state. 





To Investigate Pavement Reinforcement 


C. A. Hogentogler, of the U. S. Bureau of Pub- 
lic Roads, has been granted leave of absence in 
order to conduct for the Advisory Board on 
Highway Research of the National Research 
Council, a fact-finding survey of the economic 
value of reinforcement in concrete pavements. 
This survey is to be national in scope, and will 
be conducted in cooperation with agencies inter- 
ested in this important subject. It is proposed 
to cover the various soils, traffic and climatic 
conditions throughout the United States. Mr. 
Hogentogler has had fifteen years of experience 
in highway consts«ction and highway research 
which well qualifies him to take charge of the 
present investigation. 





Garbage Incinerators in New York 

New York City has begun a program of incin- 
erating its garbage, having recently put into 
commission the largest incinerator in the coun- 
try and contracted for another. The former is 
at 56th street and the Hudson river, Manhattan; 
the latter at 139th street and the Harlem river. 

The incinerator now in use is of the Deane 
type, with a guaranteed capacity of 210 tons of 
garbage and 90 tons of rubbish per 24 hours. 
It adjoins a city garage and electric power is 
furnished for this as well as the incinerator plant 
by means of steam generated in the incinerator 
operating two 100 k. w. turbine generator sets. 
The steam also drives thirteen blowers. The 
ashes and clinker are removed by scows, the 
volume being only 6 per cent. of that of the 
refuse incinerated and therefore requiring only 
G per cent. as many scows. 


National Museum of Engineering and 
































































ewe ea 











Vor. 55, No. 8 


ti 
of 
ry 
— 
~ 
~~ 
-_ 
' 
~ 
= 
, 
— 
al 
— 
- 
~~ 
- 
— 


iv 
yiom AUUNODILYV 
lv 


sumoz AQ 


02 3 pained 


“g0u0n 
poomMm 


prIVsnii090D 
uol] 
praIesznis08D 
edid ‘19u09 
» 4ii09 “‘p2inodg 
peinog 
4109 3 psainod 


000 OFT$ 
000°083 


gdid ‘asu0g 

peIewsAans0g sOUBUSIUIC]L 
p2ineodg SuUIpess ‘lul Oe] 
4109 3 p2ind0g IIDUBUTIUILC] 

uOcJ] ‘A[eEZ BF poorny uv 

edjd “19u00 FY 1102) Zulpesis “tur gf 


pyIesAn1I0g 

prIVsAznss90gD 
J39qQWI}} pazoBCe1D 

ps1eVeAnsI0D 

ps wAns08[ 


adjd t9u00 FY “4100 
peIesgn1109 
peino0g 
paiesAns110gH 


Zulovejins "peisy 


euOoN 
euON 


922838 LIV 
uv 
euOoN 
%O¢ 


eUuON 
93818 “Iu ¢°¢ 


000'Se$ 
000 02$ 
uv 


eUuON 
3d90xe ILV 
3d399x9 ILV 
3d99x9 ILV 
euOoN 


Sujpeis jul ol 


sUuON 
euON 
3d90x9 ITV 


e@uON 
SUuUON 


eens 


‘yur Ot 


uos|PpEK 

snquin[o9 

* eying 
2BUT[OABD GIAON 

$338k 

sulyadwoL 

“** UBATTIINS 

“* HONS 


JatAnyog 
suBeltio 
episuo 
BIVSPIN 
UOSIPEK 
uo sSuIAL] 
uosisyor 
enbneineyd 
: esnAésey 
ewoolig 
?qaOk MON 


epleiswsg 
:BpBaan 


AQIIVFA 
UBUIIIUS 


uospseyoiy 


xouxy 

aedsox 

19ting 
tUySBAgeN 


uBplieys 
WeASS00N 
ellleig 

B[NOssIW 
‘**-ulseq uiIpns 
***AaT[ VA Ueploy 


nveaynoyg 
*vunju0OK 


s[emop 
Fy ujol sejzuaepg 
spol 
y seid JequsD 
“Boypoeds 3381S 


YUSOUL OITA “QI OF 


pispuej}s 
semySjy 9381S 


sieq 
punol u%® 2 a7 


‘bs. Jod ‘q[ #1-09 
qujof 10}]uU99 
*‘USOUl QIT AA 


yurol "yuso ‘sued 


eeeee 


“10U09 [BU0]}008 
FY “A109 ‘peinod “Y~a0S WOE 
[SABIS “JUL OF 

‘Sulpeis “JUL GT Suppuss ‘yur LT * 


uMol1g 


4109 FY peinod 
‘“1I9UO0D [TeVUO0]Ve5 
Y 1109 ‘pounog Sulpvis "jul gt 

edid ‘19u00 FW “AI0p ‘Tul gE 


UWB ena 


Sujpusis "yw g 
euOoN 


uo jue, 
UJAV 
:wIOSsSIUUIW 


uv ‘sree * DILOTXOM 


using UvA 
ydesor 1s 


“1109 BUA oeee 
“109 FY psainodg sheesh 
WA WY peimnog Jeet side 
000'SZT$ 
edid Iv 
edjd ‘ouod y peinog oe wees 


190de"| 
lv errr’ MBUGOMIDY 


‘10uU09 ‘31 FY wWepeoBW pure 
[PARIS “TUL G°ZT 9}JO1DU0D “JUL FT 


peinog U9 


po wesn110O oozeulel[e yy 
euOoN 
‘1109 3 peinog 
euoN ‘ 
edid ‘ou00, zy poinog 


eouBvUus ULC 3d90x9 ILV 
SDUBUSJUIVAL “yONAWSUOD [UIT] 
coecwe lv 
SIFT ATOA Tl® A[LVON 
‘Ijsuood Ajunod 
y suvUsUIVASpiIq AzUNOD ‘TLV’ 
*JUICUL = [PAVIDHWVPBOBU "JUL OZ*** 
eeeese llv cece 
eoueUus JULIEN 3d90xe ILIV 
spvol Ye }deoxe ILV 
“yul €T suoN 


o* MEO] 
uo sno 

UJMPFID 
eossouer) 


‘1100 FY poinog 


uosulyovId 
emoddiyp 
i100 FY poinodg °* $8BD 
‘VIA ZY “1109 ‘pounod 
‘2109 FZ poinod 
SaBVslqQorK 
eul[esueAy 


eee! Oppe 
:BUuBysnOT 


000‘00S$ 


‘Jul GS 
C1331 V 


edid ‘ou00 yz pelnod 


sujedol 
‘WA BF “1100 ‘pemnog F sBulyovd 
‘1109 FZ poinog eouBUus UIE 
‘1109 FY poinogd weproeul ‘Ul ) 
‘TOABIS ‘TUL Z 
‘ysuode1 000'0S$ 
‘Tul @ 
9UuON oseees 


Sujoejins y 
“yonISuUIIy 


P1OJPOOM 
PTF AISA 


pe esni110p9 


peinog 419y9}0"7 


pasy) yusuI90103 


P28] s[e9IEW 
-ujeu JO puly 


(penutju0D) Ay¥onjuey 


aoqey Aeq 0B1]U0D A£UNOD pus 93e1g8 
e—_———AY 2aU0q——~ 


eq 0} HIOM JO JUNOWY 


ioqeryy Aeqd yoRszyUOy 
———Aq su0qd 
eq 903 HAOM Jo JuUNOWY 


AyUNOD pues 2381S pes JusuEeD103 


-ujoy JO pully 


sS}IOA[ND 103 
pes Ss[Bli03iVN 





HW JO SsoT 
40 910 yodI0g AI pue ‘suUON 4yUdd10g yYSIe-AyUaMT, ‘SA0qey Avg Aq 
YIOM peoy [[V SZulog xa1y 4jusd10g OM}-AJUIM], ‘“S}UDUIAARY 9J91DU0D 2010J 
-Ulsy SetjUNOD jo yUIs0I0g JYUSI9-APIO «= ‘anssy [lady 9y} Ul peaveddy YyoIyM 
JO WII ayy ‘SARMYSIPE AjUNOD BulussdU0yD sSdtstVe}g JO JUBUT[eIsSUT [eUTY 


JUDULBDIOJUIOY pue Ss}aAN’) ‘s0qe'T Aeq 





2) 
wv, 
= 
~ 
os 
= 
v 
_— 
=) 


Avoust, 1924 


peindd suoN 
auoN 
euOoN 
JvuoN 

wepBoeul Iv 


edid “19u0D 


peinog 


‘“I9U09 FW “1100 ABMYSIY 
*1IUO0D ‘Ujal Y peinYdg 33838 3nq ILV 
4NU09 10 “IIOD VOUBUSUIVLIV 
41109 FY painog “Spliq y ‘ysnio 
“ABOxe yooyu 
peIwsns110D uv 
“1109 FY “1NUOH lv 
93319uU00 Sulpeas 
‘Ulel “1100 FY peinog ‘Jul ZI ‘xoiddy 
edjd “19u09 3 ‘A Suipeis 
AaBv0y ‘tw¢ 


euoN 
eUuON 


@uoN 


poinog sujejunoU wy 
SulsZeip peroy 
peinog SOUBUSIUIPIV 
edid 
"10U09 ‘UII ZW psIndOg 
peinog 
pe3e3sn1109 310 
ABlD “WA FW pornog 
"1109 3 peinog 
peinog 
peiesni110g Serre 
by ‘VIA ® ‘AlSS ‘poinog Il¥v 
es 4H ‘1109 F peinog *TUl OT 
peinod 000'oSs 


‘pa a 2 "yar ST 


peas 
epeiq ‘mm ge 
19430 IIV 


‘lO BR 110D 


sdUBUsIUIEIY 
‘1109 3 peunog 


eouBvUelUTeUl 
3 “‘OVUl “IUI § 
O133tT A194 
000‘001$ 
“38391 
BIVJANS “IU OZ 


edAVSIoull] sedid ‘19u09 F peinod 


yseum “qt g¢ 
SIBq “AA} 

‘bs ,& 3suON 

[OeACIS “IU FT 


euox 
Suyiiedeas 
3? Surorjinsey 
@UuON 
eUON 


SoUBUsIUIE]L 


2}019U09 ILV 
lv 


@UuON 
peo 
JOYIVUI YN Ih 
[ney yoo1 
‘Suipeis “won 
@UuON 
eUuON 
seSpliq ¢ 
‘yu g “xouddy 
sqoft ‘pels 
Trews “aed [ly 


soSpiiq FY “AlN; 
WdeoxX9 [LV 


“Tul § 
‘xoiddy 


ocr 

SUI[eABI) 
espiug 

uv 

STII ATOA 
SUuUON 
“yur 3g 
000°0c$ 


3d990x9 [1 
OeUl ‘TU OT 
ITV A[ABVeN 
“TUL + 
ulepeorul 
HONG ‘Tu Cs 


!peis 


usIIvA\ 

uojJdwivy Won 

BVUUBMBHOV] 

uosisyeor 

* gueipul 

reese Glad 
tupuvalésuued 


IIpUWe x 
VMOIIEPM 


uBvUseYys 
MOIIOIY 
UOLIBIX 


sBlsnog 


dosivip 
1uO0F219 


* uBUittl 
eeNSNJNC 


I9UII} ET] 
Jeysysury 


uosyoer 
uowiey 
ye019 
‘* 7809 
OpPeS 
eulelg 
eH01V 

: BuO gUlLyAO 


Jopuvs A 


usIIBVA 
* 4181S 
Aqieus 


ANSnpues 


weuing 


AVMBHI 
Sup neg 


eulpely 
uOoSIDeK 
seumj[oH 


Bp 
oj MBID 
aout 
[lo11eD 
eInqelusy 
s01gO 


yea 
9019Id 

uOSIeN 

ueyTON 
1393u119H 

“29°? SOmauer 


uOSITAA 
uosdwes 


uw0si98g 
MOL[EUO 


edid 


ayRSaNnAIO) Vjat9dUoYV 


‘uOJ] 3SR9 ‘sd¥Id UL peanod 


paanod Iv 


000'0r$ 
yA FY “1s09 pets 
peinodg 
“A109 FW poundodg 
peinog 
‘1109 FY poinog 
‘1109 FZ peinog 
‘1109 FY poinog 
poom 
10 ‘1109 ‘poindod 
edid ‘19u00 
y asod ‘poinog [eSABIS 000'0E 
‘1109 FW peinog Iv 
edid ‘19u0D veers 


‘1100 FY poinog 


‘I9U0D ZW “AIOH 
peVsns10H 

‘19U00 ZW “AOD 

eoUBUs UIC 
sulle A®BAIY) 


edid ‘ouo0o ¥ *‘L1I0D 


“1109 FY poinog 
edid ‘ou00 FW “1109 
edid ‘ou0d FW “4110p 


YIOM opel 
"1109 FY peaunog 


eouBUsJUIeWU YF “[eABIS 


adid “19u00 FW ‘10, BZurpeis 
‘1109 FW poainog VIUBUSUTICIV 
‘1109 FW peinog Suipeis ‘tu ¢ 
pe wsns110H lv 
edid ‘19u00 eoduBUdsUIeUL 
y 41100 ‘poinod 000‘0STS$ 
“I2U09 [BUOIIES 
F “1100 ‘peinog “TU ZT 
‘IW CpG "pear 


"JUL ET 


‘1109 WF poinog 
‘1100 FY poanog ones 
edid ‘19u00 32 “AlOD sdUBUa UTE 

pe esn110pH sDUBUIUIV 
‘11090 FW poinog sdieindiat nen 
‘12UQ9 ‘08S FZ poinog 
‘1109 FY poinog 000‘°6$ 
peiewsani10D 000‘62$ 
edid ‘19u0p lv 
peIwsni110pD Uv 
‘19U09 “O98 FW “10D 


eeeeee 


edid ‘ouo0d FY peinodg Zulpeis 
edid [v}9W 
edid “19u00 FW ‘1109 
‘1100 3 peinod 


‘TUL OZ 


edid ‘190u00 FW “1109 


peiewsni10p 
‘11090 FY poinog 
*“10U00 [BU0I}008 
3 “1100 ‘peoinog 
‘2U00 F *1109 ‘poainodog 
edid “19u00 F *110D lv 
peIewsani10p Iv 
peIwsn110p 
adid “19u09 3 ‘110;) ‘tur ¢¢ 
‘1100 FW psinodg ‘Tur ZT 
edjd *z9u09 
2 ‘1409 ‘peainog 
edid “19u09 
3 “1109 ‘painodg si aad 
edid *19u00 
3 “1100 ‘peinog 


‘JOABIS “Tu eC] 


** 


soZpe ie 


Spol ]e[[Te1eg Sutpeis ‘tur TZ 


937940uU00 PUL 
A0}] puLys 


S1pedoi zw "}ULBIWN 


9UON 
@UON 


IlV 


lV 
9UuON 
00S$ Jaa 
9UuON 


lv 
27838 LIV 


Iv 


Ilv 
UV 
Iv 
SUuON 
Sutpeair) 


\daoxe IV 
ILV 
“Tul g| 
‘Sulipeis ‘tw ZI 
3d90x9 [IV 
*TOABIS “TW YZ 


000‘0SE$ 


ILV 
Sulpesy 
}d90x9 ILV 


‘TO9ABIS ‘TUL 
‘SUIPeCIS “UI Z 


Sulpeis ‘iu ¢ 
sUON 
9UuON 


Iv 
Ilv 
9UON 
9UON 
IlV 
“TUL ZT 
"Tul g 


Buypeis ‘yu c| ° 


Ilv 
[eABVIZ pPuP 
Surpers ‘tur 


‘odid ABlD PeYylszyIA 
SUOTPBIAVIGQGe 


*‘uod} 
oU.Ls 


VUAB M 


uozUl[O 


_* 4ABlO 
ABMBI[BD 
ueueyongd 

{1nOSssTh 
uosIpeN 

td dississiW 
FUSIIM 
UISTTM 

UBMUOJEM 
UOJSULIYSEM 


yoou 
aI 
poomMpoey 


I@L 19310 


ABIIN 
IaMOW 
WII 
ule 
lleysseyy 
udIWOUYyeYy 
posto 
coe? ae 
urooury| 


‘*SpOOA\ JO OMe] 


‘aTIBVq In ov] 
Bulyoryooo y 
TyoATpuey 


uosyoer 
TyuesT 
paeqqnH 
uojsnoy 
urdouusy 
qUBInH 
enypooy 
U1IOQ991.T 
NVQ Weg 


espoq 


poomuor}o9 
ee" WOOD 
I9JVMIVITD 


ABID 
o2Zesiyuyp 


emoddiyy 


AIVAICS) 





WORKS 


O 
Lm 
— 
oO 
_ 
A 
A. 
5 


eee peyesns10Z 
per esns110pH 
po yesn110/) sUuON 
peinog 
“1400 FY poinod 
‘1109 ZW peinod 
‘1109 FB pesinodg 
‘1109 FB posinodg 
peyesanss08y 
peinog 
“ALO9 FW possino, 


pe} ePANnII0;) 


[9ARL3 


419430 J 
Zo0S 


000°912$ 


IV 
Ie Ase 


peinodg YoGs 


soUBvUSIUICL 
000°0¢$ 
Sul peisg 10,081 L 


"TUL OF 


‘adid a9jel10u00 pue ‘adid ABD paylazA 
‘uol] peyesni109 ‘Udd] sed ‘voRi[d Ul peinod 9ja10U00 JOjJ PUBS SUOCIJEIAZIGGE OUL, 


3d90x9 ILIV 
000°0L$ 
3d90xe ILIV 
@uON 


93910U09 *]W 
euoN 
Yoos 
@uoN 
@uoN 
e@uoN 
Iv 


LV 


ON 


Sujovjans 


‘11090 BY posoinodg 
peyesAnsis0Gy 19yyzo | 
peyeAnsIIV; 


painod 


° ‘FIA FY, “4109 ‘pounodg 
‘bs sod OL edid eye19U0D 
eee edid ‘| ‘0 wz ‘soUuU0D 


‘bs sed 


peyesn1I0D 
Op OPd{d 93919U090 F "VIA 
p9in0dg 


eoejans 


edid 93910U09 

y ‘aAuood ‘poinod 
SA OT 

Iepod ‘edid ayer9Uu0s; 
poyeVANnWdIdyY 

edid 93e10uU00 

wy “A109 ‘peainod 
psindd 

edid ayatou0sy 


spol ‘OVUL 


espiiq »w 


eeee 


edid “A0uU0d 2 "AOD 
edid 9jJe190uU00 
y ‘A100 ‘poainodg 
edid eya1ou0D 
‘1109 32 pseinog 
edt eyaI9u0D 
edid eaya19u0D 

edid ‘a9uo0o 
VW ‘YA “4s09 ‘pernodg 
edjd ‘ouod YF peinog 


opeig 
000°09 


‘ » 
96 


000°SE 


BVOURUSJULBILY 


IV 


poyeAnAdy 
-uyeul 2 


pespn 
~Uyou 


JUBUIIIAIOJ 
jo pury 


eS}UOATN,) 404 
POS, STBluazyeP * 
eM OF 


pue Sulpesy 


419430 LIV 
4IOM 


‘yur zs 
"yu LT 
000‘00T$ 


eouvUuejUTeU 
"1UuL | 


spBoa APUNOL) 

[PARIS | 
yu Zt 
‘yul & 


9UuoN 
“yu oO] 


oGL'S6$ 
QoUBUdJUTEIY 


VOU BUE 


aoqery A 


YAOAL JO 


93910U09 “IW 
seospliq yp 
@auoN 


lV 


Iv 


vdjd ‘ou0d ZY pend SuUL[[eACIS “TU G 3d90x9 [LV 
“yur ¥ 
e.UBUdIUIE A 


%o09 
3d99x9 [LV 
Iv 


IV 


IlV 


"‘10U09 “JUI 
g “oew ‘Ul 
090'szs 


07848 


IlV 
3d99x9 ILV 


3 [PABLS puv 
epeLls "We EZ 


$ 000‘8TZ$ 
‘yur @ 
$ 000‘ss$ 
“JUL OT 
“yu 0% 


OOS*LT$ “yur 


$ 000‘S9$ 

sesapiriqg 

yw [Os ‘Tul 
suON 


» 
vB 


ed 
Atl 


yOVAVUOD 
VUuoc] _ 
puUNnOUY 


“yu st 
‘Aqyunoo “Tul js 


yd90x9 IV 


soSpiuq “Vv “Wl 


Cc 


- 


G 


‘OBUL “ZIQ "PUL CF 


Sul pess [ul o*f 
3d90x9 ILV 


6G 


»G 


Cc 


Cc 


see°* uepleyug 
teeeeeeees Yoody 
tees** Treqamey 
cooee 0m 3igd 
sBupuos. nw 
"ees Byseynem 
tresses YOUTaA 
nvoelevedwaL1L 
sse°** ousmeBUg 
puelyory 
seeee** OVU00O 
SOHNeATIW 
0} OULIV 
+eee* Opelsuery 
eocee*ogsolD BI] 
soeeeees neoune 
sees gossayor 
“e'* JuBIy 
eousl10[A 
ree JOO 
teeeeees Queg 


-e*** qoumn[e9 
pleyAeg 
suUepYy 
sUpSUOOST A 
teeeeee*s Gnysdg 
**** sBjyUuOyRI0g 
tosses UBSIONW 
serees QSOIUON 
“** BILesucuoyy 
teeeees TeIOUlN 


eee eeeee 


sere’ JeTIquesl£‘ 


tByUPAALA HOM 


UvUTzIU AM 


WOdFeU AA 
UINYBVIHyeM 


eres 


euevyods 
yspuloyousg 
‘'*'O]]l919 pued 


eeeee 


ulooury 


uos.i0yel 

“5+ DUBISE 

Uul[ HUB 

oo* £220 

* WeILBIO 

‘see GoJUDg 

suUepy 
:UOpPAUPYSUA 

cere? TTOMOZULL 


BIUBATASI Hd 


-eo* XBITOH 
TBypUpSssA 


eeeeveerevee eZ3uBio 
2 pUOULIZA 


AVUNOD Pure 9}BIS 


“11090 | peinog 
peinog 
‘'} 0 10 “RJA 3 poanog 


peanog 
peanog 


peinog 
peinog 
peanog 
peinog 
peunog 
peanog 


poinog 
uoll 4sBD 


peinog 
1IIquin[, peosoe.1s;) 
‘1109 3 poinog 
sUuON 
peinog 
peinog 
eurd 
p9}8e1}3 BY poinog 
“VIA 2 “11090 ‘poind0g 
poinog 


$19}U99 ,g ‘svg 


sieg 


"1100 3 poinog 


eienbs ,% 
ay punolr ,% edid -10uU00 =z pornog 


‘yA 2 porno 
poinog 
edid *19u00 yz peinog 
poinog 
‘1100 2 psinog 
ooully 
“1109 FY poinog 


UOd] “IIOD 


edid *19u00 2 poinog 
edid ‘149u00 
Ww ‘Aloo FW poinodg 
edid *19U09 A *1IOS|) 
edtd ‘190u00 
Wy 1100 ZW poinog 
edid “1109 
uoll y peinodg 
“1109 FZ peinog 
pe esn110D 
powwesns1080pH 


po wwesni110p9 


edid ‘19u00 2 peinog 


edid *19u00 F peindog 
edid “19u00 FZ “AIOH 


pes Jueusd.103 


aS}PIOA[ND A0J 
-ujoy jo Pulm 


Pes!) STVI419VeIT 


puny O7Ne 000'L$ 


eUuoN 


“FUL BG 


euON 
e0Bjins 
WeYydse ‘Tul OZ 
euOoN 
SUuON 
euOoN 
SUuON 
WIP 000'OT$ 
AiI1e9 
spuoq Jt %08 
eoUBUS UTE 
000‘OTT$ 
000°0ST$ 
SpBol WIIG 


euoN 


seeeeeee* opreag 
e[[[ A190 WO) 


roawaS ‘juog “ooo 8 eee '* yang 
“'*'OLOpIyeg UBg 
cooest ones Meena 

veeseeces semua 

seccecees @mmmat 

soooeees BOMUUOr 

‘OBUL 

‘1909 000'V00'T$* "°° 5" SITIO M WIL 
IV. secccceens tune 


3d900X9 I[V edniepent 
3490X9 ILV ‘rere es SOTBZUOE) 
000°0S$ “** UOWSOATBE) 
000‘00L‘T$ **"osed IH 
$}9B1I}U0D P[O “*"* OpBslOlOD 
Iv “"** URLOD 

lv ‘ uBvwe[op 


eee eee . . 


000‘0ST$ 
SSBlO 
ISL Ue ATeeN * 
Ilv 
Iv 


YAOM JITD ITV 
000‘0S$ 
AIepuoses 
Ile A[[eoToVig 


* uwos1eD 
uo19UIeO 


JoysMoIg 
* sesuBly 
euljesuy 


eee eee 


uosi9puy 
:suUxa, 


ee eeee 


"yur ¢9 


o7TUM 
projr0y NY 
xouy 


"Ul oe 
1301801 
uv 
79T JOU TIV 
“Tul gT 

% 9784s 
aa Te “meaddy °°: °° *°*" ayoogN 
“yar $0'6T ee ae 19389) 
:9ossouUa Ty, 


ee eres 


euON 


puvlisquing 


eee 


SUuON 


oUON lv “eee 


e9UuON tse" sqzIeqoy 
aUON se eeeeees 399304 


uo}yHUueX 


Ilv 
Iv 


% GZ 
Sulpeip 
Sulpeip 

"TUL OT 


%SL 
sospugd 
SuI[OARIF 
‘yal $9 
Iv 9uOoN 
WAVATNO “Jur 9Z “AMY 
‘pels YW oS AG 'd'y ‘W’*****'** OTBYyNn| 

sB,0OyVd Yes 


uoj.Suluued 
HOODOW 
uosyoRre 
AINeA 

sel sanod 


“yar GT 
000‘06$ 
000‘0ST$ 


"JUL LT 
000‘0ST$ 
S9llIvO ONSSI 
puoqd Jt 000‘00F$**** 


uolun 
sudyoid 


S1nqg2IZuvio 


Uv 
Il@ A[Iv9eN 
3d99X9 ITV 
suON 


AIIOQMIN 

O10q [1B 

poomusels) 

seyorsyH 
:BuUTpO1BD WINGS 

AjUNOD pure 33e1¢g 


soUuUvUS IV 
lv 


Joqey Aeq yOBIUUOD 
Aq 2u0q—— 
0} YAO KN FO 


eq jUuNOUYy 


(penuyuc)) INANADNOANIAY ANV SLUYAATNS ‘WOUVT Ava 








Avcust, 1924 


PUBLIC WORKS 





269 


Recent Legal Decisions 


REQUIREMENT AS TO LETTING PAVING CONTRACT 
TO LOWEST BIDDER VIOLATED BY AFTERWARDS 


BARTERING FOR ELIMINATION OF THE FREEZ- 
ING CLAUSE 


The Arizona Supreme Court holds, Southern 
Surety Co. v. City of Prescott, 221 Pac. 834, that 
a paving contract, when finally executed and 
delivered under the Arizona Code, pars. 1953- 
1977, was beyond the power of any one to change 
or modify; and the superintendent of streets, a 
ministerial officer, vested with no discretion in 
the premises, could not modify the contract, or 
extend any exemption, privilege or immunity to 
the contractor, with or without consideration. 

The law under which the contract was made 
provides that the work shall be let to the lowest 
bidder. The bids for the doing of this work 
were invited and made and received upon the 
basis of specifications containing a freezing 
clause. After all the other bidders had been 
eliminated, the superintendent of streets under- 
took to barter with the successful bidder for the 
elimination of this element of expense in con- 
sideration of the payment of upwards of $4,700. 
It did not appear how much the other bidders 
estimated the hazard entailed by that clause. 
Nobody knew whether the work might have 
been done with that clause eliminated for $3,000, 
$4,700 or $5,700, or $10,000 less, or whether the 
$4,700 represented more or less than some other 
bidder would have paid for the same privilege. 
The court said: “Such a transaction destroys 
the whole plan of having work done by the low- 
est bidder; the only plan which protects the 
property owner from improvidence and fraud. 
There is no intimation and no doubt but what 
in this instance the officer acted honestly and 
conscientiously, though ill-advisedly and unlaw- 
fully ; but the method he employed is one which 
might be used by an unscrupulous officer with 
a great loss and damage to the property owners, 
and is prohibited by statute.” 





BURDEN OF EXPENSE OF HARD - SURFACED ROAD 
ALONGSIDE CORPORATE LIMITS AND BUILDING 
BRIDGE THEREON 


The Kansas Supreme Court holds, Board of 
County Comrs. of Mitchell County v. City of 
seloit, 220 Pac. 1020, that, under the provisions 
of section 2 of chapter 218, Kansas Laws of 
1921, which provides, “When a benefit district 
hard-surfaced road is constructed alongside the 
corporate limits of any city, the city shall pay 
50 per cent of the cost of construction thereof,” 
etc., a Kansas city of the second class is liable 
for 50 per cent of the cost of construction of a 
hard-surfaced road alongside its corporate lim- 
its where the corporate limits extend to the 
middle of such road. 

Under section 11 of chapter 265 of the Kansas 
Laws of 1917, providing that “all bridges, the 
cost of which exceeds $2,000 and all bridges of 
twenty-foot span or greater, which are required 
in making the improvements herein provided 





for, shall be built by and at the expense of the 
county under the general laws of the state relat- 
ing to the construction of bridges,” the county 
is bound to bear the entire expense of construct- 
ing a bridge which costs more than $2,000, con- 
structed on a hard-surfaced road alongside the 
corporate limits of a city. 





ABANDONMENT OF MUNICIPALLY OWNED PUBLIC 
UTILITY PLANT WITHOUT SUBMISSION TO VOTE 
The Oklahoma Supreme Court holds, Moomaw 

v. Lions, 220 Pac. 865, that a portion of the prop- 
erty bought with the proceeds of a bond issue 
for the construction of an electric plant for an 
incorporated town may be abandoned by the 
board of trustees of the town when it becomes 
unsuitable or unprofitable to use it for the pur- 
peses for which it was originally intended, and 
it is not necessary to have an election for that 
purpose. A contract entered into by the board 
for the purchase of electric current to supply 
the town’s electric light system, which results 
in the practical abandonment of the plant which 
had theretofore been operated for generating 
electricity, and which plant had been purchased 
with the proceeds of a bond issue, is not invalid 
because the execution of the contract and the 
abandonment of the light plant was not submit- 
ted to a vote of the people. 





NOT ESSENTIAL THAT STATE ROAD SHOULD BENE- 
FIT WHOLE PUBLIC OR CONNECT WITH A HIGHWAY 

The Oregon Supreme Court holds, Moody v. 
Benson, 220 Pac. 561, that it is not essential to 
the exercise of the powers of the State Highway 
Commission, in the adoption and improvement 
of a state road, that the use or benefit shall ex- 
tend to the whole public or to any considerable 
portion thereof, nor does the exercise of these 
powers depend upon the length of the road or 
the number of persons through whose land it 
may pass. The establishment and improvement 
of such a road is a matter entirely within the 
discretion of the Commission. The objection 
thai the terminus of the road does not connect 
with the public highway or a place of public 
resort does not deprive it of the character of a 
public road, or invalidate the proceedings for 
its establishment. 





ROAD CONSTRUCTION—PROCEDURE WHERE FUNDS 
INSUFFICIENT FOR ALL THOSE AUTHORIZED 


Holding that road commissioners may com- 
plete those roads which they consider will serve 
the greatest number of people where the pro- 
ceeds of the authorized bond issue are insuffi- 
cient to macadamize all the roads enumerated 
in the resolution therefor, the Tennesse Supreme 
Court, in Crye v. Monroe County, 255 S.W. 46, 
says: “The theory of all improvements of a 
public nature is the greatest benefit to the great- 
est number. Among those who are expert in 
the science of road building it is generally con- 
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ceded that it is better to have one completed 
highway, and that more people are served there- 
by, than to have two highways only half com- 
pleted. This is the system upon which highway 
construction is being carried on in the more 
progressive states.” 


FAILURE TO GIVE NOTICE OF INJURY FROM DEFECT 
IN STREET NOT EXCUSED WHERE PLAINTIFF 
NOT INCAPACITATED THE WHOLE OF THE 
TIME LIMIT 


The Nebraska Supreme Court holds, Harris 
v. City of Genoa, 195 N. W. 953, that where a 
person injured in an accident on a street, who 
seeks to recover damages from the city, was 
mentally and physically able to direct or procure 
the giving of the notice required by section 4384, 
Nebraska Comp. St. 1922, for at least two weeks 
of the thirty-day period allowed by the statute, 
the fact that she became incapacitated on the 
twenty-seventh day after the accident does not 
excuse her failure to give notice in proper time. 





SUFFICIENCY OF NOTICES BY VILLAGE TO TERMINATE 
SEWAGE DISPOSAL PLANT CONSTRUCTION CONTRACT 

A contract for the construction of a sewage 
disposal plant for a village provided that if the 
contractor “failed in any respect to prosecute 
the work with promptness and diligence,” the 
village might, after five days’ notice, take over 
and complete the work at the contractor’s ex- 
pense. The contract provided that pumps and 


screens with sufficient piping should be com- 
pleted by December 15, 1922, and the whole 


work completed by April 15, 1923. On October 
14, 1922, the village served on the contractor a 
five-day notice to terminate the contract under 
the provision quoted. The contractor, in two 
actions for damages, one for unlawful ouster 
from the work and the other for the village’s 
taking possession of its materials and equip- 
ment, contended that the notices served were 
defective and insufficient for the reason that 
they did not point out in what respect the con- 
tractor was failing to supply a sufficiency of 
men and materials, the reason given in the 
notices for terminating the contract. The New 
York Appellate Division holds, Faillace v. Vil- 
lage of Mamaroneck, 202 N. Y. Supp. 115, that 
the notices were sufficient without more par- 
tuclarly pointing out the default. 


REGULATIONS FOR SNOW CLEARING BY STREET RAIL- 
WAYS IN MASSACHUSETTS 

The Massachusetts Department of Public 
Utilities, which has power to amend the snow- 
clearing regulations of cities in any reasonable 
way so long as the general intent of the law is 
carried out, amended the regulations of the city 
of Northampton, so as to provide that street 
railway companies which have cleared snow 
from their tracks, should remove such snow as 
is deposited on sidewalks or crosswalks; and 
where it is deposited in the streets the companies 
should either remove it or level it in such a way 
that the streets may be reasonably safe and 
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convenient for travel. The only other obliga- 
tion the Department thought could be properly 
placed upon the street railway companies would 
require such companies to remove the snow 
cleared from their tracks in such streets as the 
local authorities themselves clear of snow. 





CONSTRUCTION OF GOVERNMENT CONTRACTS—CON- 
TRACTOR NOT A TRUSTEE 

In an action by the government to recover an 
alleged overpayment on a contract for construc- 
tion of an army camp on the cost plus plan, the 
government took the position that as between it 
and the defendant contractor a fiduciary rela- 
tion existed—that defendant’s position was that 
of a trustee and that of the government the ben- 
eficiary of a trust. On this point the Federal 
District Court for Southern Ohio, Sater, D. J., 
in United States v. A. Bentley & Sons Co., 293 
Fed. 229, said: “‘It is true the courts have re- 
garded government officers and agents, when 
dealing for or with the government to which 
their services are due, as occupying a position 
similar to that of a guardian transacting busi- 
ness for or with his ward. It is also true that 
persons dealing with government officers and 
agents, whether such officers or agents repre- 
sent a municipal, a state, or the national gov- 
ernment, are in duty bound to inquire as to and 
to take notice of the extent of such officers’ and 
agents’ authority and power and are to be held 
to a recognition that such officers and agents 
must observe fairness and good faith as between 
themselves and the government and may not 
be swayed to the prejudice of the interests of 
their cestui que trust. Both are expected to 
exercise honesty and common sense. But no 
cases have been found which hold that a person 
who is not an officer or a representative of the 
government occupies in dealing with it the posi- 
tion of or a position akin to that of a guardian 
or trustee. When the government enters into 
a contract with an individual or corporation, it 
divests itself of its sovereign character as to 
that particular transaction and takes that of an 
ordinary citizen and submits to the same law 
as governs individuals under like circum- 
stances. , 

“The government’s contracts are to be inter- 
preted the same as those between individuals to 
ascertain the intent of the parties and to give 
them effect accordingly, if that can be done con- 
sistently with the terms of the agreement. A 
contract couched in the language of the gov- 
ernment’s own officers (and such is said to be 
true of the contract in question) is construed 
most strongly against it, as in the case of an 
individual whose contract is framed in his own 
language.” 

It was therefore held that a trust did not arise 
by virtue of a paragraph in a cost plus contract 
by which the contractor agreed “at all times to 
use its best efforts in all its acts hereunder to 
protect and subserve the interest of the con- 
tracting officer and the United States.” 








